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OPISTHOBRANCmATE MOLLUSQ FROM MONTEREY BAY, CALIFORNIA, AND 

VICINITY. 



By F. M. MacFARLAND. 
Associate Professor of Histolof[y\ Lei and Stanford Junior University, 



This paper docs not purport to bo a complete list of the Doridoidea found in 
Monterey Bay and vicinity, but probably includes all of the commoner forms there 
represented. It is Imsed upon collections made at various intervals since 1892, 
mostly in the immediate vicinity of Pacific Grove, Cal., and much of the manuscript 
has !>een for several years in practically the form here presented. It was not 
deemed desimble, however, to publish the descriptions of some of the rarer forms 
until the acquisition of further specimens had made possible more extended morpho- 
lojjfical study. Several si^cies which now are represented by but a single individual 
in the collection are withheld for the present. 

This study was conducted at the Hopkins Seaside Laboratory,^ which is situated 
on the southernmost shore of Monterej'^ Bay, about 120 miles south of San Francisco. 
TiMi entmnce to the bay is about 20 miles broad, and its northern and eastern shores 
present an almost continuous sandy beach, broken at long intervals by short rocrky 
stretches; but on the south, from Monterey onward, the shore line is nmch more 
diversified, gi*anitic cliffs rising to 40 or 60 feet above the sea and offering every 
variety of rocky coves and sheltered sand beaches, with a wealth of littoral animal 
and plant life. Point Pinos forms the southern headland of the tiay, but the general 
character of the coast continues the same for several miles southward. Beyond 
Cypress Point opens another and much smaller bay, Carmelo Bay, at the mouth 
of the Carmel River, with the nigged and precipitous Point LoIk)s at its southern 
boundary. The most of the forms herein described were collected along the southern 
shore of Monterey Bay and the neighboring coast line as far 30uth as Point Lobos 
and are mainly from the tidal zone, though some dredging has been done also. 

The geneml systematic arrangement of the group here followed is modified from 
that of Prof. K. Bergh as given in his System der Nudibranchiaten Gasteropoden 
(Wiesbaden, 1892). For the convenience of other students of the group on the Piicific 

a My sincercflt thankNHre clue to the dirtrtoniof the Hopkins Seaside Laboratorj, Prof emom Jen k inn and Gilbert, for 
the facilities alTorded me by that institution and for their unfailing kindly interest and em*ouragement in my work. The 
generouH cr>operation of Mr. Timothy Hopkins, of San Francifico, made possible ttie illustration of many of the species 
represented in this pu{>er. I am indebted to the Smithnmian Institution for the assignment of a table in the Naples 
Zool<»gi('al Station during the winter of 1902-3, where I had the valuable opportunity of studying and comparing many of 
the Me<IiterrHni^in forms with these of the California coast My grateful acknowledgments are due likewise to Professor 
Dohni and his able staff. 

Ill 
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ooa^t, till' clianicteri* of nil t!io families and suhfamilies have \ivvn given, whether 
rppresentativos of thern have lii*en takon in Mtrntt^iw Ray or nut. In sf^veiiil ra>0H 
tho gOQeric charat-tfn'js giv«^n hy Brr^ifh have In'on slitflitly intHlitiLHi in iininjportnnt 
points to admit forms bolo«|?ing unmistaknhl y to tlio genui*. 

For the idcntitication of even tbo p-nera to u liirh many of tho midihrarR'liiate 
ttiolliisca belong, it is necessary la make a full and rarefnl dissoftiyrL This Ims been 
done iu each cast!, but a ^-omplete niorphokigical description of the forms dii*cu»sed 
in Hie present paper ha.s not lieen attempted, shnply an abridired account of the 
anatomy suHicient for their ready identihcation l>eing here contemplated* It has 
lw>en my especial endeavor to secure adequate eoh>red drawings of all species not 
el-*ewhere so ilhistrated« I'nfortrmately, with th*' exreptii>n of Alder and llnncock, 
Trincht'M', Vay>siere, and a few c^thiM's. not many authors Irave jniblishcd sneh dlus* 
trations. The lack is the more deploi*abIe on account of the ini|>t38sibinty of preserv- 
ing the brautifnl cohu's, or ev«*n the natural form, in the museun* speiimens. 

The following tultulHtioii will indieat<* the general sy^^tematic relationship of 
the fonns discussed m the present i)aper. With tlie t»xeei>tion of the early and 
fragmentary papers of (fould. Cooper, and Sleanis. and s(»veral mf>re thorough ones 
of Uergh, the California oiji^thobrsmehinte Molluscu ure pnict really nnkin>wrK This 
fact accounts for the large proportion of new species found by lut*. wliich have l>pen 
described in a brief jirtdiminary paper puhlishiMl in the Proce»*dings of the Hiohigiral 
Society <»f Washington (vol. xviii, Feb. i\ ll>or>), urjder lb** title '*A Prclimintiry 
Account of the Doridida* of Monterey Hay, California/" The types of these are 
deposited in the rnited States National Museum, !U»d cotyiw^H will be placed in the 
jEoological museum of Leiand SUinf*»rd flunior Fniversitv and the museum of the 
Pl]il»del|)hia Academy of Sideiices;.al»o in the author's collection. 



Oftlt^r UPlSTHOHRANCtll ATA, 

t>ut»«rder NriatiuAXt joata. 
Section DoKrt>ori>KA, 

FsiWiily A. DoRimi>.fL 

Hubfamlly II. 
Bubfmnilv JIL 



Biithydririflinre. 

lli*xahnihclnna*» 

ArfhuioH^tiniv. 

1. Arrhidoris iiionteroyen^tift (Co>per), 
*J. AniH^doria noliilL* (Mac^Farknrl). 
Subfinnilr IV, DisiiHwIoridinM*, 

3, I)iiH*<M!<>n»* beottii MacFarlaiid- 

4, HoFtiin^L tiati'bm Mai^Kurhiiiti, 
telyfiNnily V. I)iHahiHnn>. 

5, IHiiuluUt r^iidief^'Ofiii» ^CVHiperK 

8ubf&iieb \T (!aJlia)riK«, 

7. CVltinii njiinfmtitii MucFtirljind. 

8. Oidlina rtaviinmculatii MttrFjirlund, 
Bal)famdy VIl, KeiitrtMluriilliutv. 

Httbfainily VHL I*lutyd»vn«iifu»^ 
Subfaanly IX. i^hruiij<jd<»ntlina». 

9. Chrouiodorw portene Coekerelb 
fobf^mily X, Miatnirinap. 
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Order OPISTHOBRANCHIATA— Continued. 
Sulx)rder NuDiBRANCHiATA — Continued. 
Section Doridoidea — Continued. 
Family B. Doriopsididj.. 

10. Doriopsis fulva MacFarland. 
Family C. Phyllidiid.*:. 

Family D. Polycerid.f.. 

Subfamily XI. Polycerina*. 

11. Aegires allwpunctatus ^lacFarland. 

12. Laila cockerelli MacFarland. 

13. Triopha carfK-'nteri (Stearns). 

14. Triopha maculata MacFarland. 

15. Trioplia grandis MacFarland. 

16. Polycera atra MacFarland. 
Subfamily XII. (toniodoridinw. 

17. Acanthodorit) hudsoni MacFarland. 

18. Acanthodori8 brunnea MacFarland. 

19. Ancula pacifica MacFarland. 

20. HopkinHia rosacea MacFarland. 
Family E. Corambid.f.. 

Family F. Dohidoxiike. 

OPISTHOBRANCHIATA. 
NUDIBRANCHIATA. 

DORIDOIDEA. 

Genital conduit triaulic, liver completely inclose^l in the visceral mass, female duct bifurcated. 
Anal a[)erture jHwtero-median, upon the dorsum, surrounded by the branchial rosette, or rarely 
between the i)eri-nota?um and the foot. 

Family A. DORIDID^. 

Branchial plumes in an arc or circle usually joined together at their liases, usually retractile into 
a common cavity. Rhinophores always with perfoliate clavus. Pharyngeal bulb never suctorial. 

Subfamily L BATHTDOSn)IN£. 

Body (large) almost semiglobular, soft, {>allial margin scarcely any; tentacles rather large, some- 
what flattened, acuminate; branchial plumes many (6), entirely se|>arate, nonretractile; the foot 
wide. Pharyngeal bulb very large, similar to that of the Tritoniadw; labial annature none; mandibles 
large, fiattene<l, masticatory margin smooth. Me<1ian tooth of radula somewhat compressed; lateral 
teeth numerouH, hooke<l, e<lentulate. Hermaphnxlite gland se|)arate from the liver; {)enis unarmed. 

Sab&mily II H£XABBANOHIir£. 

Bo<ly (large) soft, fiattenefl, elongate oval; dorsum smooth; pallial margin wide, undulating, its 
margin thin, undulating; tentacles large, foliaceou8, their margins fluted; branch iie of many (6-8) 
8ei)arate arborescent plumes, retractile into separate i-avitien; the foot wide. Labial armature very 
strong, on each side a thick lamella made up of very minute hooks. Rhachis of radula naked; lateral 
teeth numerous, hookeil, edentulate. Penis very long, unarmed. 

Snb&mily m. ABOHIDOSIDINIL 

Body not hard, somewhat depressed, the dorsum tuberculate or granulate, pallial margin not 
narrow; tentacles small; branchial plumes almost always tripinnate or quadripinnate; the foot wide. 
Labial armature none. Rhachis of radula naked; pleurae multidentate, teeth hooked. Penis usually 
unarmeil. 

B. B. F. lM6-« 
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Oflnni L ARCHID0EI8 Bergb. 

Arekidijri* Bcrgh. Malftcoto^M-'bc L'nU*r«urhuiyffti <S«*inj:»er, Reiaen Im Archlpel der Phllipi)inen, II, Bd. III). H. XIV, 
lS7n; p. til6, !«uppk*ni«mMIeft I. IMNO, p. 33: H. XVtll. 1^2. p. IQ92. Sudlbmnchutle Gusttty^poti MoUiuca of the 
North Pwifif Oct^aii, I, Pftx\ At'jul. NiiL S<4. J'hJltt.. 14<7y, p. 106. Rcp^trl on Ihe KiKlibrHnchiAla, ChAHcnvvf 
R«fMri«, Zonlojry, X. 1«M, p. M, Br«tctii f!t»f NwdlbmnchlAt^tj QiMstcropoden, p, KH), 1«92, I>it' Opisthobimocbtctt 
I Altwtron ExpedlUoii i Bull. Miuw Comp. 2ool. XXV, imi. 10, p. 157. 

Body not hnivi, H«hilepreeeed» not4t?um graiiukr or tiiberealar; tt'Diacles t»hort, tliiek, with exlemal 
lonintmliniil (taloiis; braiiclilal pluinefi not ikuint^muH, 3-4 piimfite; the f<x>t wide, its aiileriur inaivin 
fnipertici&Uy Hulrattv Lahial annutnrt* none. Rbachis of mdula nake^l, pleune multicientat^, teeth 
hr>oktwi, Peniti unaruieil. Vajrinu tinarme<K 



1* Archidoris montereyenaia tCfMij^jer), 
[VI, xxMi, tig. I: pi. XT1II. fl^. i-A.) 

iktri* mf,nirrryenMU Cooper**, VtOi\ CaL Ac, HcL. It, 1W2. p, 201; III, 1S«3, p. 168, 

ArrhUiori* m(mtfr*ift ni>iK BerKti, MiiL rtitcn*., H. XIV, laTX, p. 624. Nudtbr. Moll. North Pac. (k*eAn, Proc, Ac. N«t Sch 

Phi Id., IdTff, p \Vfr. i^fnt, dcr Xudlhr. Oii»t., p UK), l«yz— MacFMrlaiid, Preliminiuy Accomit of tho I»oridtd» i 

Monu*r«y Bav, t*ro4\ Biot, 8op. Wiuthtnfrton. XVtII, Fcbniary 2, 190A, p. 87, 

Body ek»njifatc\ elhpliml, but ^li^htly deprv^^^Ml, the end** nearly e^jually ronruU*d» dorsum some- 
what arrhed, LKirHum not hard, everywhere rl<»Ht*ly t^*i with law conieal iuU^rt'ules, in aU-ohohc 
Bpecimc'UH Mxuewlnil roiitideti, The lan^t of the*ie are ahoul 1 mm, in diameter and t>pt ween them 
are smaller one« *»f varying si/e. Mantle ed^e thiek» exlendhij? every whert* Ijeyond the fo*»t except over 
the lip <if the tail when the animal i» erawhnj^. (.General (<ronnd eolor (pi. xxin, ti^r. 4) liuht yelbjw, 
having a duHty ajipearanee, thie tr» extremely minute l»rown, ptreenis^h hrown, or Muek dotn thickly 
Hprijikli^il over the dorsum everywhere, larger iwitehw* of the «ime i-idor are !»cattere<l over the dor- 
iKUm, principally nver the me«lian tM>rtion, uj^on aj* well aa between the tulM'renli*H, and more sparin^rly 
uiK>n tlie branchial plumei*. In alcohol the yellow color >a loet, but the tiark blutche> turn to a dark 
blue i^haiie arid laiKt for dome tttne. 

tii*nglh up to 50 intn,, width 25 mm., heiulit 12 nmi. 

Fmit 8miM»th, elon^te, elbptieal, light yellow, the antjerior margin bilabiate, the up|>er lip much 
thicker and wider than the lower, no uunlian notch. 

Ilcail inron*picnrniK, mouth i<maU, a verttral s*lit, the nidea eontinued into the ahort, blunt, fold-like 
t«'nta<.'le« which are auriculate with a clearly nmrktnl external griHive i pi. xviir, t\\!:.h), RhinophoreH 
f^tout, reLmctile into coitapicnuii^ eheathn, the margins of whicli l)eur irregular tul)ercule8 t^imitar U* 
thoHi* of t)ie gt'neral dursal ^nrfai^*. Stalk conical, the clavus slightly dilated, iH>nieal, perfoliate, with 
24-30 leavefi on each aide. 

Branehial phimei^ 7, larj^, »pn*ading, 11-4 pinnate, yellowish, j'jiriukletl with minute bn»wn or 
t»hu.'k H^KViu giving thein-a du«ty apikeamni-e, occasionally vuih larger jjutches «tf tlje sauie color. 
Dimply n^tmctile within a pnuninent gheath with tuliennilate margin. The pltitnt^ are arr}inge«t in a 
U'l^hafied arcari»und the amil iia|>illa, which h trnncately coniral ;md often tipjx^l with the brawn or 
black iHilor of theH{Miti« of the do^^um. Henal (M»r»' near the l>aw* **t the anal [lapilla and j^lightly in 
•ilvanee i»n the right side. 

Blood gland!i< Hmall, thin, the anterior one rudimentary, the fH»»<tenor one Itehind ami in contact 
with the (M'tttml ner^oiw pyiiteni, narrow, nbboti*hke, with lobulate nmrgina, about 2 mm. long by 0.5 
mm. widt^ 

Pharyngeal bulb Htnuig, coniml, iti« length abtntt 5 nun.; breadth aiul height, 4 mm,; the radula 
aheiith prv))r«c1tng liehiml and bvlow for about 2 sni]ii,Jiasroun<le4l proce»«. Lip*1ieik roundest, (x>veredj 
with a thick, t*idorh«« cuticle. 



aTlie vpry tnnrmrnljiry do«rripnon of (-ooprr in im foUovra, '* Pale jrcllowiwh. *riib wiitrm-d bluck *ip*iu (or eniiri'ly 
browrnf}; nuinllo ^lll|[h tutjcrculatc, or nearly ttnoDth. durMl tenuclet kDeb-Aha^Mxt, bnnu-hUl niys blpinnate, short, In 
«lf hi ditlsdotw, fttrnilaancrown^hapi'd i^spftriilon on th« inmivrktr liiinl i»f the diimaiii, Fo»»t exp«imlHi Into « broad, 
thio niAnnti IM wld« Ml the nwnitev Uftitftb, ^llrirheii: tkfewdth, 1 iin'h height, thrw-fo»irth«i Inch; UjTui, elon^^ted ovaU 
Dr«div«d III 6 to 10 tftthrmi* In Monterey Bay. adherftiir to fmciuenti olf tmudiitoiic; only 2 obr&lr>i*d la 8<-ptemtj«r." Tb«* 
•pvelrariuiMiallcil by B^^nrh wvre Ukt*ri ai hUka, AtmAka, and w*.tv »ent to him In a drk'd c<indltliin, Krvtm a «tn(ly of 
Uila aial«rial h<^ aj»i|rn't f* mtrntrrtj/rnst* u> hfi fri^nttii Afchtdtfrist «ml givtf general tneajptireaienls of the body ^ihrtitikea) 
aad lh« eliafmctenatict of the mdula. Further than thl* no ttudy ol the fpecle* ban t>ceu i 
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Htulula colorl*>8?, brcwitl and i^hort, al>out 4 lurtu long by 115 rum. in width, deeply jfrooved, the 
teeth ifi 'M r<DWt*, the la«?t 3 immature. RhadiiK very naTT<iw, naked. Pleune nui hide ntate with 42-49 
HtrtinK^y J»iH>ked, eompressed teeth. The outer fnce of the pleural teeth tunvex, the inner concave, 
the shaft bearinj: a larsje trian^ilan win^dike expaneion on it« inner margin, it« upper et^^;e thick- 
eiKHl, the inner thin> NunieroiiH tinc\ rid^e-liki* HtriationB diverge from the inner tnargin of the fbaft 
and |>a>^s out into the winji thmnphout iti* whole extent, Ini'ing ef«[jeeially prominent in the lower half 
(pi. Jtvtii, fig* *S). Teeth increat'ing in nize ifradnally from within outwartl (pL xviu, fig. 2), the outer- 
most ones dee reasinp rather rapidly, the (general HhajH? being retaine<l { jVL xviii, fig, 1)* Length of 
shaft of innerinoet teeth 0.114 mm.- length uf liwik (|>erpendicular to longest axis of shaft) 0.a>i mm. 
Length of shaft of large^Mt teeth of middle portion of row, alxiut 0.240 nun.; length of hook of siame, 
0.150 mn J. 

Salivary glands long, whiti«h, riblxm-like, alMJUt 2 mm. in diameter, iji length 10-12 mm., extending 
straight tiackwani to the cariiiat' (poe'terior f end of thestomaeh. Stomach in antero-meilian cleft of the 
liver, large, waeeular, itecanliac end l»el(*w and posterior, it^ f»yloric end on left anteriorsideof the visceral 
iiiasH, the intestine curving upward ant! to the right along the ui»per anterior b<»rder of the stomach, 
thence l*ackward in a dee[» gruuve in the dorsal snrfac**^ ni tlie liver to the anus. It is a slender, thin- 
walle<l tui)e abtvut I mm. in average diameter and 25 mm. long. 

Liver covered everywhere by the bermaphrcMlite gland, tajieriug posteriorly and rounded, in front 
divitlud into two large lateral lobes hy a broad nieilian cleft occupied by the stomach. The left IoJkj 
is rruunle^J, the right witli anterior and lateral fiattened areas caused by pressure of the anterior genital 
n\sus». Bile cyst large, elongated, cylindriail, 4 mm. long by 2 mm. in diajueter, opening into the 
stomach close to its canliac end and entirely coni-eale*! hy that organ, Itehind ami below which it lies. 

Hermaphro^lite gland, closely covering the whole surface of the liver, yellowish. The hermaphro- 
ditic dtxct rises from the anterior end of the right lot>e of the visceral mass with a diameter of 0.3 nun. 
and is very short, tlilating at I nun. length into the whitish ampulla. The aniptilla passes ftirwaril in 
a sinuous coursi% with an average diameter nf 1 mm., to the anterior eml ui \hv genital maj^s, where 
it is closely loopetl int.** a coil and divides int^j the vas deferens and the oviduct. Ita total length ia 
alMiut 24 mm., with an average diameter i*f 1 nun. 

The anteri* IT genital maa** is large, plano-convex in form, it^ flattened I side dorsopi^isterior, nearly 
circular ill outline, its diameter alwmt 11 mm., the convex surface directe<l outward tu^d dtiwn ward, 
The ventral and fwisterior margins are sharp, the anterior and dorsal ones round**d and occupied by 
tfie coils of the hermaidiroditic ampulla and vas deferens, and the si>ennatotheca, res|jectively» 

The everted glans i>efns is conical, urianned, long and rather slender, al»oat 7 nun. long hy 1 muu 
in diameter at the l*ase, the tip bhmt and fiatti^nwl, rticurved upward and Imckward. The pn«"putiym 
is ct>nical and thick, about U nun. long. The mfiscular vasdefert*ns arising fn^m it, desi-rihinga number 
of closely coiled loops, fuisses along the anterior external margin of the genital mafls to its origin as a 
branch of the herma[>hriMlitic ampulla with no trai-e *if a |irostateglaiKl along its <"niirt*e. Total length 
of vas defeni^ns when stniigb tenet! out aUrut 2H-:^;) mm., its average diameter 0,5 nun. 

The vaginal opening is situatetl inimeiliately Ix'hind the penis, alxive the tlut't of the nidamentai 
gland, its duct slender, 0.5 mm. wide, cour!*iug obli*4iiely upwanl to the p<jsterior end of the spermato- 
thec44 and ojiening into it after a slightly sinuous course of alx»ut 1 mm. <pl. xviu, tig. 4, ti/. ). The 
sfiermatotheca (pi. xvni, fig, 4, ttpJh. ) is spherical, thin-walled, about 5 mm. in diameter, lying on the 
tipper margin of the genital ma^ and concealing the spermatocyst and its duct, w^hich lie imme^liately 
Miiiiiide and Ijelow it. It receive.** at iti^ jKjsterior end the very sliort common duct of the sfML*rujatocyst 
aiid the vagina. ThestH^rfuatocyst (jd. xviii, lig. 4, gp.c) is elongate, pear-sliai»e<l, its length 3 mm., its 
diameter 1.5 mm., pinkish in color, its duct as long as the cyst, with a diameter of 0.3 mm. and counting 
liMckward under the si>ermatotheca im the up|»er outer convex fa^-e oi the genital mass to unite with 
the very delicate uterine duct. The latter duct (pi. xviii, fig. 4, li.cf.) 0.2 mm. long by 0.1 mm. in 
diameter, runs forward and t>a«ies into the nidamentai gland close to the oviduct. 

The nidametital and albumin glands form the greatest portion of the anterior genital mass and 
consist of a peripheral mort* translucent portion made up of closely coileil tubules inclosing a denser, 
more centrally platx^i white part, the other relations of the glands as usual in the genua. 

The s|H^ie.s which is here identified with A. moniereitfnjfh (Coojjer) is comparatively coDimOQ 
in Monterey Bay, rjt-curring in rocky tide {xmh at nearly all seas^ms of the year. It is especially 
abuhdajit ou the piles of the wharf at Monterey, where it is found in company with tiie form next 
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described and with which it might l)e reailily ccmfu»ed at firet Bight. ^4. nmnU'retfeiim^ however» doe« 

not attiiiii one-half the size of the Utter, the iliMributiori of the dark f*jKitH upin the (loryTUii ih markedly 
different, and the tentacles are altogether iiiilike, l>eirj]^ in A. tfutttttrryrmij* Haltene«l and aurittdate, 
with an extertml jrrc»ove, while in Aninodorin nohUu they are elon^te and dij^itjfonn. An exaniinA- 
ti«»u of the internal anatomy reveals very important paints t»f difference, notal>ly the absence of a 
prostate gland in this speciee. while in AnUodorU ntjhifis a very larRe prostata is present. 
A spedmen depo^iteil in U, K. National Mufenni i n(>. 181285). 

Geaai 2. AliiaODOEIB Btrrgh. 

AnimdiiHfi Bvnrh, [Jle Opi^hobmnchien der HaniDihing Plate, Fkazm Chilensi^, Heft 3, 1B9§, p. 906. 
tf^mf/rrfna MncFiirUnfl, op. cit„ p. ^. 

Form of bo«ly, tentacles and branchite as in Arrhidoriit. Lai^ prostate gland present. VagllUP 
and penis nnamied. 

In my preliminary paper upon the Dorididie of Monterey Bay, a new Kenus, Montrrehm, was pro' 
|K>aed for the rec_vptirm of a sijecie;* whit-h differe<1 ^•t^ikingly U^^tn the otiier jjenera of the Archidort- 
dime. My description of this form wa*» written in 1894 practirally as it appeared] in 190^ in thi? pa[>f r 
citeti abi>ve, and inadvertently, in revii?inj^ the nianiis^^ript, the impDrtant [wiper of Beofh (1898) upon 
the Opi8thohranchi4 of Chile in the Plate CHillection waa overlooked!. A new >renii», AnmnhriM^ witfc 
which Montrreina i« practit^ly identical, is de»cril»e<l in this pajier by Ber>th. The fli|?lit differencl 
of long cylindrical tentaclen in the Monterey form is hardly t^utfici en t to warrant it-s retention w* a 
distinct genus, and Mmderi^ina must therefore l^e regarded as a synunym* To the genus Anumhri* 
Burgh hm artsigneil the following speideSt all from Chile: (1) An. piuirtHolntn (d'Orhigny). (2) Aru 
i*ariaiatii (d't'rbigny). (H) Att, mnmittraUi Ber^li, (4 1 An. t^tM^Untn Bergh, 

To this list Is here abided the folUnving Monterey form, which in dii^tinct from theae. The gentia 
thuB far appears to be limited to the Pacific coaat of North and 8outh America, 

d. Anisodoris noblMa (MacFartand). 

[V\. xvnt. Uir*. (v-it; pi. xxn. Agn. i Aiids.] 
Monieftin^ ndbimUmeTmrKmu^, op. clt.. p. Sn. 

Bo<ly very large, f^hnnp, an-heil, btjt little depretwe*!, sloping abniptly in front (pi. xxn, fig, I), less 
80 behind. Broad, elongate, elliptical in ontUne, the end» nearly ei]ually roande<l. General ground 
color a rich orange yellow, varyhig to light yellow in i^>me specimens (pi. xxu, tigs. 1,2), Dorsum 
thickly tul»en*nlatt% the tul)erck« slightly infiatetJ at theouterend, giving them a knob-ltke appearance. 
Th<* larg<>»4t tuU/n^W are L5 mm, in diameter by 2 mm. in height, decreasing in size as the mantJe 
margin is appniache«i- Betwet»n the laxige tubercles smaller ones are every whert* closely set. l>:»rsum 
mottled everywhere between the tnbeft*!e8 with irregular blotches iif dark brown or black. The total 
amouiit of this iiti»ttjing may vary within wide limits, some individuali* Ijeing rjuite light yellow 
while otherx are very* dark (pi. xxii, fig. 2). Branchial plumes pinkish, tipped with whit^-. 

fx^ngth up t*i 2() cm., width to 6 cm., an*! height up to 3 cm. 

Mantle everywherr projecting far beyond the looX nave t)ehind, where the tip of the tail protrudea 
for varying length>j, 8idee of btxly not high, smooth, light yellow. 

Foot bro4Ml, smixjlh, light yellow in ccjlor, abruptly rounded in front, more gradually *>o l^ehind, 
it^ anterior margin bilabiate with a flight median notch. 

Month relatively small, lips tk»Hhy, the oral tentacles digitiform, bluntly conical, o mm. long, 
dirp<'t<*<l forward and cnrvf^l outward towanl the tifis (pL xviii, fig. ti). 

Kliin>*pliorvt4 j^iout, the stalk conical, the rlavus i»erfoliale with about 24 leaves, deeply retractiloj 
within low sheaths, the margins of whii h are tul»erculat«*- 

Branchial plumeti 6, large, ») treacling, tri- and ipjadri[)innate, when fully extemled covering the J 
whole of the pfjHti'rior dorsum. A thin membrantvlike exjiansiou joina the liaj^ed i>f the plumes. 

Anal piipilla large, cyUndro-i^onical, blunt, iKvupying the center of the circle of branchiae. 

i ptttiilhi «nnall, at right and in front of anal papilhi, between the bases of the first and secotHtij 
> plmntfi on right t4ide. 

Blood glaniL* in lno distinct poniont* of nearly equal si^e, both flattened, finely lobnlate, and 
Irr^^W in otuUne. Tbe anterior gland lies in front of the tHdrebral ganglia upon the phar\tigeal 
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bulb, is oval in geru'm] outiiiu', the Urf>a4ic?r, thiiker purtiou tlireck^l |>u«teriorly. Ijeiigth about 5 
mm., width 4 idtji. The posteriur )ikind is trannvere^ly plat'eil imoii^liately behind the rerebral gan- 
glia, extenfling <in the ri|i?ht over a f>art of tht* iinterior jferiital mass. L<?Jij?th 5 mm.» width tJ mtn* 

Fhtiryijjjeal bulb larue, l^Dni(tat it« length abcjut 10 mm., width 8 iimi-, and huight Hmm*» the 
niduia «m- proji't-tin)^' behind and l>elow ajt a munded cylindrical prc»cess uf 4 mm. length, Lij> disk 
5 iiiiiK in dianu'ter, t'overe*! with a thick cidorlcw cuticnia, the of^tening an inverted T-shaped eleft, 

Kiidula hn>ad and Mh»»rt, de<.-ply ^rnM>ve*l, c«>|nrleKv or ne-arly twj, the rhaehiH very narrrjw, naketb 
Teeth in 2t> row;*, tiie la*tt J iiiMtig imniatun\ Pleural teeth large^ jstrongly liookefl, ♦lo in anterior 
pmwr, *vii in the nndillc tmwh, and *i2 in tlie jMiHterinr rows. The geneml tyjie nf tht' pleural tct4h is 
tjiut'h the Baine a** in Archidoris, the ciuter facv being more convex than the inner. The onterniost 
teeth inerea.se rapidly in wze towani the center of the row (pL xviii, tig, 7), the shaft and luxik Ijeing 
nearly at right angles. The teeth from the middle portion of the row (pL xvns* ligs, 8 and 11; have 
**trongly curved hookj*, unich more so than in ArchidorU maitterefjerutin (ct pi- Jtviu, lig. 3), white the 
wiug-like expansion along the inner margin of the >^haft in hut t*lightly devekijuiHl. The innermost 
pleural teeth (pL win, (igy, t*-U)) decrease nlightly in nize, jMig-sess i^lronj;, curv*^l hookt^, strongly 
convex (tnter ami concave inner and dornal Hurfacen of the nhaftA 

Salivary glands long, narrtiw, ban<l-likc, pasj'ing backward near median Ime on floor of the body 
cavity iR^neath the sb>macti^ with a total length of 15 mm. anil a width of 2 mm. at anterior end and 
gradually narrt>wing poHleriurly, 

The thin- walled < esophagus leads directly Iwickward to the lai^e S-shaped Ptomach lying in a 
brt>ad noti'h in tlie anterior end of the liver, it* i^rdim^ end below and in ine<lian hne- The organ 
eoirve*' upward and to the left, its pyloric end jia^sing obliquely forward to the right eide itito the 
int*"«tine» receiving the bn^ad bile tluct on the ptigterior lower mirface near the cardial^ end. Ijengtlii 
about 24 mm., greatt^t diameter alfcint S mm,, the;&e tlimensions varying with the degree of tliHtension* 
The intestine i** a stout tube al>out li nnn. in <liameter at it4« origin from the jiylonip, curving upwartl 
and diagonally ba^-kward from left to riglit in front of the j?tomac*h, and cirurning liackwani in a deep 
groove on the <lor^l t-urfai^e of the vinceral ma**f^ at the right of the nietlian line to ttie anal jiapilla, 
in the center of the cin*le of branchije. Total length aljout 40 mm-, ita inner surface longitudinally 
plicate* The liver ii» bluntly conical in &hape^ yellowish, closely covered by tlie hermaphrodite gland, 
ita apex directed posteriorly. In fn»nt is a deep widt^ cleft »XTUpie<l by the stomach, above a dorso- 
lateral longitudinal groove for the intestine, tlie right anterior lof>e tlattene*! into facets >»y theprei?gnre 
of the anterinr genital nianH. 

The hermaphrtKlitic gland is yellowish, thin, cloeely invents th*^ liver, and at ita anterior upper 
Ixmler gives origin to the short, narrow, straight hermaphroditic duct, 'i mm- l<mg by 0.3 mm. wide, 
which j>asses directly f<>rward tu the B»»terior genital maas, dilating into ib^ wide, whitish ampulla, 
whicli is closely lo(»j>i*d up<in the inner anterior faceof themaffi. The diameter of thehemiaphroditic 
ampulla is I mm.^ its length at>ont 8 mm. 

The anterior genital mass is large, ite outer surface convex, its inner rounded in front an<l Iteveled 
obliquely from within outwanl behind. At its anterior iimer margin the distal end of the hermaph- 
rmiitic ampulla {>ai»se8 inUj the euii^tance of the nidaniental gland and dividea into the sf>ermatic duct 
and the oviduct- The former tluct ii» short and narrow, |>aa«ing alm*>st at once into the large, whitish 
yellow prostate gland which lies ufKjn the uppt^r surface of the anterior gi*nital ma.K*^. It i« a large 
ovoidal Ixidy, with smooth outline, about t» mm, long by H mm. in gretUest diameter, convex alxive and 
flattened Iwlow. From its distal e-xtremiiy [^jasses the long, slender vas defert*ns, alxiut 22 mm. in 
length by Ojy rnm. in greatest diameter, convoluttvl intc* a numWr of <'lo*^» Ioojim along the anterior 
tK>r<Jer of the genital tr\su<% and dilating into the thick, conical fienis (pneputium ), which is 2.4 mm. 
wide by 4 mm. long (retracteii), with a short, conical, nnarmeil glans. 

The nterine duct receiver the duct of the spermatocyst a i^hort distance from its |M>int of emergence 
from the nidamental gland. The st»ermat4X'ysl is ipherical, 1.5 mm. in diameter, with a sthort duct ab<.iat 
M long a» the cyst. The large s[ilierical grey 8|>ermatothe<'a, 5 mm, in diameter, is situated in the 
poeterior half of the anterior genital ma^, and receives the ovidnct on its lower anterior snrfatx? clo^ 
to the i»oint of origin of the vaginal duct. The latter is aUuit 10 mm. long and 0/A mm. in diameter, 
dilating gradually at its distal end into the unarmed vagina. The nidamental and albumin glanda are 
large, their tftnieture and relations usually aa in the Arehtdoridin^ 
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lialtitat: In m<*ky i'ulv jkx*!?* all alonj? thi* coast i>f M(>nti*rey Hay innn Monterey to Point IjoIxia 
atul l>eyond. An abiiinlant sporit^ fonnd at all w*a80!VR of thf year, Tiiont roniiin»n during the summer 
months, ami the laiyest dorirl foniiil in the Imy up to the prc^^nt time. It,** brljarht yelhiw <'olnr iitake 
it a very r<»n8pk'u«>iL»< olijed wt low tide. Usnally very ulnindant on t!ie piles of the wharf at Monterey 
in t^ompany witli the smaller Arehiflorijt mont€mjcti9i». 

Type no, im^lM, U. S. National Mndeiim. 

Subfamily IV. DISOODOEIDIUi;. 

Body not hard, depresBed; notu-um minntely irranuliperoiiti, }ialt)al marj^in rather wide; tentjirk*,** 
diUfitiforni; braneliiiil leaves nearly always tri- or tpiailripinnate; f*iot rather wide. I^lnal armature 
(lahiid lamethe) made up of extremely minute* elo>»ely imi'ked rmli*. Rhaehis of radula naked, 
pleunt' mnltident^te, the teeth hnoked. Penis n^^nally nnarmeil. 

OentiB 3, D1SC0D0RI8 Bergh. 

Di»pofiori$ Bcrgti, Jnhrbflcher (I. deut*c:lirri mrtl.iroj8oti1r(|rii«ch<Mi Gc«c11«ch&ft. IV*, ItfTl, ]k (5t. MmJ. rnlew., XII. 1877. 
p MB; Sup. I. 1880. p. 47: It, 1B«1, p. IWH; XV, IHM, p fi^'8; XVI, 1, 1M«, p, miS: XVII, 1890, p, 895. R«p. on Nudlbr,* 
I Challenger Keporta, X. 1*«4, p. 92. Syf*ti*iM dcr Nudibr. (*a.*4t<5m|M>Jeii, Mm. p* KK. 

B<:Kly rather ?trift, ronndtnl or oval in outline; the branchial ajierture slij?htly erenulatet stellate, 
or bilabiate; anterior margin of the loot t>ilabmt4^, the iipt>er li() iiji»reor le«t* notcheai, PrtMtale KJan^l 
large. 

3. Dl&codoris heatlii Mar Fur land. 

[PI xxtn, Qfg, 0: pi. XVII t, (tgK. 12-17.| 

f keiUM MacFurtfind. op, ciu. p. ^ 

UiAy ellifitieal, broail, de[irei^ed; tfie nobeiim minutely tul^en-ulate, nearly f^moi-^th. General 
cnlor light yellow, darker teward tlie median line; the tiot;enm jjprinkliMl everywhiTe with extremely 
njiniite Wack or brown f^fiot*^, jjivinn the animal a t^eneral dnt>'ty ap[vearaTiee. Irreirularly s^eattert^l 
over the dori^uni a variable number i4 bla< k, brown, or lirowniKli'n'<l tleekji, the iri&i<jnty of them in 
the mid-dorsal rejfion. { PL xxni, tij^. Ii. i In alcohol the yellow eulor ii* lost and the dark sfjot*? liecome 
lighter. 

Mantle maTxin thin, wide, crennlate, exteindhig far l>ey<>nd the foijt, except at the tip of the tail. 
The liKfl mther narrow, iti* a!iterk»r en<l abruptly rottnded. bilabiate: the ti]»peT lii> "leeply imtehed, 
the tail Klinrt and blunt. 

The head in t^mall and inroiifljiieuons iM'iuff abiio^^t eoueeiiled by tVie mantle; the ortd tentacles 
lon^ and eylindro-eonieul (pL sviir, tig. 12 ^ curve^l outward, 

Khinoi>horeH (pi, xxni. ti^i *>) nM»demtely lur^je, eylindr*»Honieab the ntalk Ktout. the elavu.*! fjerfn- 
liate with bVt5 leave.--; the wficjU* nrgaij retraettle within a sheath with l**w, thin, sUjihtly ^*inuoiif*or 
lolie^l margin. Color of the rhinophorea slightly darker than ttie mantle, thickly sprinkled with 
minute black sjxib*. 

Branchial plmneH H-IO, tripinnate^ small, spreading, whitish-yellow, sprinkled with minute black 
j»IKJt.«, d*»eply retrartile within a low ftbeath, the mar^jin of which la similar to that of tlu* rhhinphnre?*. 
Phimegt arran^cil in an inc(jiiiplete circle* cIohimI behind by the low, coninil anal papilla. Renal 
t*peniii>r t>n the ri^?lit and ?^liirh!ly anterior b> the liai<e of the anal papilla. 

Totiil lenirth of tlie animal up to :^1 mm,, ila width 15 jnm., and hei>?hl ii mm. 

Mantle thick, fragile, densely spieulate, its inner i*urfai*e thickly strewn with minute bhiekspotnand 
a few of the same ctjlor sc^attereil over the |J8eudo>fieritoneiini alwive the central nervoUH .-vHt^-'ni, 

Pharyn^tt^al Ui^m' larvfe, conical, 2 mm. long, dilating rapidly into the large i4iaryngeal btdb.alRiot 
4,5 mni. in leugth, H mm. wide and 2.5 mm. high, the roimded end of the radula ^ac projecting behind 
and below for a distajict^ of 1 mm. 

labial diBk elliptical, convex, the oi)ening vertical, slit-like, a lateral fold on eitlier side about 
one-third the distance frcmi the Nittom to the top of the opening. The armature is* light yellow in 
colr)r an*l cimsii^ts of shi»rt, closely set rods w*itb ^qtiarii^h eml'^ alxitit 42 u Inng by 3. '» // wide, arranged 
in two lameUfle on theupf>er half of the sideaof the ofiening. Each lamella m* appn»xifnately quadnm- 
gular in shape, the upjM^r l>or<ler[»n»lt>nged Imck wan! in a triangular point { [iL \vm. tig. 15). Length 
of upper border 0,750 mm., of lower Iwrtler 0.625 mm., height of lamella 0.750 mm. 
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Kadiila colorleHH, twice as K.nj? as wide, not deeply grooved. The teeth in 20 rows, with :^6-42 
teeth in each row. Rhachis narrow, nakini. Pleune with 36-42 strongly hooked teeth (pi. xviii, fig. 
13, 14). The first 20-25 of these vary hut little in size, the hook slightly increasing in length, the shaft 
ohli<iuely curveil toward the median line of the radiila and hearing a thin, wing-like expansion on its 
inner side. The outermost 12-16 pleune decrease very rapidly in size, are fitted closely together, and 
liecome reduced to thin concave plates. 

The anterior genital mass is quite large, occupying the side and floor of the cavity in fnmt of the 
liver. Its outer face is convex, the inner side presenting two faces oblique to each other and of about 
equal size, the crei?t l>etween them being occupied by the spermatocyst. 

The hermaphroditic duct (pi. xviii, fig. 16, hd. ) emei^es from the anterior lobe of the visceral mass, 
is very <lelicate and short, and dilates almost immediately into its ampulla (pi. xviii, fig. 16, ha.) upon 
the i>osterior inner face of the genital mass. The ampulla is large, grayish, 1 mm. in diameter by 10 
mm. in length, describes a short loop backwanl and then courses forward along the outer surface of 
the proximal loop of the prostate gland to the anterior face of the genital mass, where it narrows, 
gives off the spennatic duct, and passes on as the oviduct (pi. xviii, fig. 16, sjh d. ov.). 

The penis (pm'putium) is 2 mm. long by 8 mm. in diameter, the everted glans is bluntly conical, 
short, and unarme<l. The vas deferens (pi. xviii, fig. 16, r. def.) is very long, narrow, looped upon the 
anterior face of the genital mass, 0.5 mm. in diameter by about 15 mm. long, and imsses into the thick, 
pinkish-yellow prostate gland (pi. xviii, fig. 16, />r. ), which lies in a loop directed posteriorly along 
the lower, inner margin of the genital mass, its inner portion pinker and more distinctly lobulated than 
the outer turn of the loop. Length of prostate 14 mm., its greatesT diameter 2.5 mm. At the lower 
margin of the anterior face the gland contracts into the short spermatic duct, which branches off from 
the distal end of the hermaphroditic ampulla. 

The small spermatocyst is oval in shape, 1 mm. long, and lies upon the vaginal duct; its duct quite 
short and ojH^ning into the uterine duct ( pi. xviii, fig. 17, «p. o. ). The spermatotheta is large, somewhat 
oval in outline, 3 mm. in longest diameter, and lit»8 upon the crest between the inner anterior and 
posterior faces of the genital mass. Its two ducts join it close together (pi. xvin, fig. 17, »p, th.) the 
vaginal duct {)assing straight outward laterally (pi. xvin, fig. 17, ^xig. d.) and dilating into the vagina, 
its length being al)out 3 mm., its average diameter 0.4 mm. 

The large albumin gland makes up a large portion of the genital mass, occupying the outer and 
lower part, the yellowish nidamental gland being inclosed by it and expose<l on the inner and posterior 
faces of the ma^s. A long, flattened, narrow vestibular gland lies on the outer posterior face of the 
genital mass and opens into the vestibulum close to the vagina. 

Habitat: In rocky tide-pools fmm Point Pinos to Monterey, rather rare. Usually most easily 
found during July and August, but has been taken during the winter months as well. . 

Th spe<'ies name is given in honor of Dr. Harold Heath, assistant professor of zoology in Stanford 
University, who has done excellent work upon the mollusca and to whose willing cooperation the 
author owes much assistance in collecting Pacific coast nudibranchs. 

Type no. 181282 U. S. National Museum. 

Oeniifl 4. BOSTAHOA Berg 1^. 

Ro»tan<jn B«rKh. Oatt. nordlschcr Doriden. Arch. f. Naturgesch., XLV. 1, 1879. p. 8RS. Malacol. Unters. Sup. H. II, 1881, 
p. 99. Systfin der Nudibr. GaKterop., 1892. p. 106. 

NotiiHim covered! with minute hispid |>apill8e; branchite of simply pinnate leaves. Rhachis of radula 
naked; inner pleural teeth strong, with large body and small hook; the remaining ones less strong, 
erect, the Ixxly smaller, the hook elongated and more slender, the apices of the outer pleune with 
slender denticles. 

4. Rostangra pulchra MacFarland. 
[PI. XXIV. ftg. 8: pi. xvin, figs. 18-21: pi. xxi. fig. 109.] 
RoMaupa pulchra MacFarland, op. clt., p. 40. 

Body elliptitral, slightly depressed, the sides nearly parallel, the ends of body ecjually rounded, the 
mantle ample, covering the whole Ixxiy except the tip of the tail when the animal is crawling, (ien- 
eral ground color (pi. xxiv, fig. 8) bright red, varying at times from light yellowish re<i to deep scarlet, 
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the buck pxirinkled everywhere wilh minute brown and black spoUt between the |)apillR\ The nuai- 
t»erof these epoXis is highly varial^le, in Htme individuali^ hvnng vt-ry small, m othen^ Ihiikly set juiil 
often groupetl in small |«itciie,^ ileeiK'nJn^ the gt*noral tolor of the animal to u rei id i?*h brown. Ill 
Hk'otjol the red color in i^uickly h.«i»t, the mort^ permanent brown becoming very conspicuous ui>oii the 
light yellow it? h white of the rent of the animal. 

DiinenitionH of largest individual tit ken, IS mm. hi length, 10 mm. breadth, 5.5 mm. height, th«l 
average eize usually founds however, being al3«>ut 8-12 mm. lung. 

Dorsum covered everywhere with small, cki^*ely set, hi»pid jiapilho, in height ranging up to 0.42 mm. 
in diameter to 0.08 mm., fitrengthenetl l>y divergent spicules extending from lm.*!t' ht a|M?x» the ceJitral 
(lortion of apex sunken and h«urrountle<l by the higher margin, elevated at intervalt* by the t^piculcQ 
into iMiinted projeetione. 

8idee of i<*ot nearly parallel, abniptly roumled in frunt, iiti^re tapering behind. Anterior mannn 
deeply bilabiate (ph xxi, tig. 100 U the ui^iHrT lip prnjet.'tiiig Jieytind the lower, nott-hed in the medtun 
line. Oral tentacles lung and >ilender, Tieneral I'olor *«f the ventral i^nrfaee ni Uh»1, niantle, unti !?ide« 
of body a lighter re»l than the dorNuni, rarely with tine black >^i>rinkling>*, 

Rhinophores ( pi. xxiv^ tig. 8) Khort, s^tout; tran^ku'eiil pink, the tftAlk -tMUt aiui conicjd, prulonged 
above the elavoe as a blunt, cylindriml pnwetiH^ nearly ontvfotirlh the length of the whole organ. Cla* 
vti« jMtrfoliate, bearing altogether frum 20-24 nearly vertical leaver ( 10-12 on each t*itle). The leaves 
rather thick, triangular, with the ajjex directed downwanl, increaiijng in size regularly from before 
bfickwartl. Tip of rhiiiuphore directed furwartl, the reM id the organ nearly vertical. Hhinophore 
entirely retractile within «henth, the margin of wliic*li y not appre<nahly elevatt^l alxjve the sur- 
ruunding don<utti, and l)ear*< iMtpillH" similar tt> thut*e o( the vreneral dorsal surface, 

Bnmt hial i>lnmet« 10-12, erect, Beparnte, nearly tMjual in size, slightly paler than dorsum, arranged 
in a i'ircle, ctimpletely retractile within a f*heath the margin of which is scarcely elevate<i and lH?ar8 
pitpilhe similar to those of the dorsum* Anal «»|»ening uiM:>n a low jmpilla in the center uf the circle 
of branchiic, the minute renal opening at it*" right and glightly in front. 

Uibial di^k round, convex, covered with thiik colorless cnticnla, itn opening x phajjeii, The 
lower half of the mde*« of the opening is m-cupieil by a cre*»centic band of flattened huokn, the -slightly 
concave l>orxler tieing directed furwanl, the upfH^r angle much in advance of the lower, the lower ends 
being iH»jmnited by a narrow spa^^e. Length of the aruiature, 0.24 mm.; it« greatest width. 0.072 mm. 
The elemehti* of the armature are armngtnl in 5 nm*8 cto<^ly overlapping each uthcr, tircjr general 
shape being the »ame. The hooks of the mot^t anterior row an* blunt, flalteneil, and but >*hghtly 
elevaleil and ibrected forwanl, the Imw* roundt*il in front, the np|»er surface sloping Imckward l>eneath 
Ihe hooka of the succeeding row. The elements* of tlie remaining rows progressively de^Teawe in ^ize, 
the hooke are «horter and pointed. Lt*ngth of longest element of the mo«t anterior row, 21 m\ its 
width 6 f4, decn^afing in the last row to a length of 6 w, and a width of 5 ^ (pi. xvut, tig, 21 ). 

Had nht brotid, colorleg», the me^lian gnx>ve deep. Teeth in 65-^ rt:iw«, with 81 teeth in each 
raw, H bach 18 njiked^ 

Fir^t pleural tcMith thick, stout, the titt^ 8hort and broaiJ, it« hf»ok heavy, elightly curvetl with K-l|^ 
small denti^'les ni>«vn itw inner nmnrin (pL xvmj, (ig. IH^i), Height of \nisv to a|>ex of hcwik alnjut 
0.013 mm., the length uf luHik 0»)H mni. The tiuw-eeiling 10 pleural twth have a lai-ge. t^trong, broad 
base lM«nng a wing-likeext>anmon tbickentvl above upon it^ outer Ijitrder, overlapping the attjacent 
U**fl\i i pi. I viir, tig. HI). The h*x>k i^strong luid thick, increasing in length ami becoming more slender 
from about the twelfth tixfth outward, the ba^^ dtniini^hing in Hize, the hook h»nger, more slender, 
and lew curved i pi. xvui, rtg. 2tki ), passing over rather rapidly inl*> long, blender eleniefit** ( pL xvii i, lig. 
20&, f), each with a Kmall. t^_<nipre!<m*«1, wingdike ban* and long, >«lender. slightly curved tiook, l*earing 
at the di«tai end fnmi 1 to 15 very long denticU*9i upon the inner margin. Tbc«? dentidex «ri**e in the 
diHtal tliinl of the ho«jk and, incr»-*4i4-ing j^lightly fn>m within i»utwanl, n-ach nearly to the t»[» i»t the 
tooth and give it the apiM»anince of U^ing dividtnl | pK x viu, fig. 2tV-/ i . The onter \v*AU of the rowHare 
very flexible and i-lender, thuf giving Ut thii* |K>rtion of the radula a hrui»hdike appearance. 

T\w hermaphrodite gland extenda over tlie dofMal, lateral, an<l anterior fa^ew <»! the liver a* a thin 
laytir, varying from O.IH lum. to illi mm. in thickne«», being at tU maximum al>out one>tlnnt the 
thickne^ of Uie liver in the same nection. From lt« right anterior lobe arises the very narrow and 
iihort duct which extendi* obliquely forwanl and downward to the hermaptinxJitk ampulla. The 
anterior genital man* ^n lurgf , being at Icaat Imif w^ hugeaa the; hermaphro<lite gland and liver com- 
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biQe<l. From above it is rectangular in outline, 3.2 mm. wide hy H mm, long by 2 mm. thick. The 
henmiphroflitic* amjHilla is wliilish, »lightly cnrvt^tl vertii\^lly, llie tuinvox hce ♦lireftt^l ♦lownwani, 
2.h mm. long, witli ii greatest diameter uf 0,5 mm. It rmirfH'.« iinterktrly ulong the ventral fai'e of the 
anterior genita! riiaan in a gn>c*ve Ixtween the iii«lamental gliin<l aii<l the .siR-rmnt4.>the<'a, IUh tnitenor 
em! curves upward and enters^ the nidamental gland at it>i anterinr irmer faee, giving off the Bpermatic 
dnct and the uterine duet at it>i entranre. 

Nearly twivthirds of the bulk of the anterior genital nia*<6 in made u|> uf the v^ry largt% nearly 
Hpherieal spennatotheca. In sections it measured 0.76 mm. high by 0.93 mm. long in an individnal of 
<i*3 mm. total length, the tran>fven*e diameter in He<;tions of another individual i»f the same size being 
0.975 nun. It in line*! with a single layer of large eubu-al eiliate<l eells lieeoming flattened posteriorly. 
The uterine and vaginal dnrtj* ofrt/n into it n^ton it« onterand ujqx^r surfai-e elof*4* t<jigether. The thiek 
walled vaginal duet |>a.**f»es liireetly outwanl from it into the vagina, the thinner and wljorter uterine 
ilnrt reii'ives the dnet uf the oblong-oval ^permatoeyst and curves directly downward to it*< origiii m 
n briuii-h of the hermaphroditic ampulla eloi^e to the entrance of the latter into the tiidamental jjiand. 
The 5J|iermatoeyht is al^ont 0,52 nun. long by 0.22 mm. wide and lies transversely upon the up|>er 
anterior outer face of the anterior genital mas«. 

The t*|>ermatie duet dilates into a broad Ihin prostate gland which nearly en velo{i» the eper ma- 
tot heca» leaving only a small portion of its ventral snrfat^e free. The gland has thin walb and a 
large, M4ic-like lumen which paeses antern>rly into the vaj« deferens. Tlie va** deferens coiirse*^ to the 
left and at about the m<*<lian line Uunm hack toward the right, j»assingHt might outward and dt^wnwanl 
into the mus^eular ]ienis ([>rnpiitumi I. The n^tracted glan.s is bhmt, eylindrieal, oi O.H to 0.5 mm. in 
length and alxuU 0.15 uun, in diameter, aniJ in entirely uuarme<i. 

Habitat: Abundant everywhere along the ecrtist in rocky tide-pools from Monterey to Point l^obo^, 
upon a rwl sinnige which incrusls the under side**! overhanging rca-ks, and with which it in nearly 
identii^l in t:olor. Ha» ihei»n taken at all timc^ of the year in apparently e<]ual abunilance. The egg 
l)«nda are of the usual fonn charwdemtic of the JJoridida% a narrtrw Hat rildmn attaclieil by one e<lge 
in a closely wound roil to the !*ponge or to the roek^ and of the .same color as the animal. The spawn 
of R,r<tc**$fy*i Forbt*H aw dt^iscriU^l by Alder ami Hancock (Monograph British Nudil»ranchiate ^follu^ca, 
1848) in white, while in hnndrwb r»f t*ase.*« of that of R. pnlrhm seen l>y nie it haj* always l)een bright 
red^ and has Ijeen found at all time** during the year. 

Jioitta n<f*t futkti r*i tl i ff ers si n k uj g I y e x te r nal 1 y f roi n t he t w o p re v i » » us 1 y k n o w n sjieeies ti f t h e gen Ui* — 
R. corcinftt Forln^ii and Ii. peritpwiUata Bergh — in lacking the yellow ii*h t*r whitish area arfiund and 
ninnecting the rhino|sht»res, but especially in the atructure of the nuiula and labial armature, as shown 
in the following tabulation: 



Color.-.. ... 

Rowii fn rndulft ... 

Tl - V 

Fi i^^oth 

f>'' ..... 



H. cocdncft. 



Scrtflet, Mirinkled wUh blnck 
spiljj. \eIiowifth ansa AHUjnd 
rhhiophort's and connecting 

hl-m 

60-f»,'»... 

Nodi-ntlck^oii the book.. 

VVitli 1 long dentictc 

A rliiB of rod* in 12-15 row*. In- 
terrupted above And t>eIow. 



R. pQJvpkillBta. 



Browtii«b red or brick nnl. dotted 
witli bliivk *|iot>, VVhllv iirt'ii 
ttround rhinopbores and con- 
necting Llit^m. 

M>57 

60-70... 

Wllb 4-6 donlkk'H <tn hook.. 

With 1 lonK deiilJcle 

A ring of iO rows of rode . 



R. Iiukbm^ 



U II I form bri^rbl re*l or iN-ar- 
let sprinkled wtlb dnrk 
i^pot4. 

81. 

Wllh ^11 deiilir]t'a..ii hinik. 

Wilhl-Cdenur'bs*. 

A Mli^rtitly curved uhtbjur 
crefictMit of 6 row* of 
liiHjkti on eucb Klde, 



Ber^gh (Mab Unters., Sup, Heft II, 1S81, p. 102) givw the labial annature of K comm-ci as a ring 0, 18 
mm. broad, apjuirently interrupte^l al>ove and below and made up of 12-1.1 row^s of cloi!»ely j>aeke<l &tout 
rodletH np to 0.t>5 mm. in len^'th, the njo*<t anterior ones with ^^lightly enlarged dii*tal emls*. Serial 
sections of It nMriiwn secured at Xaplei* for eompariw^jn j^how thipiirmatmvas a band of nuilet**^ eieiirly 
internif>TiHl aUive and l>elow, having a vi-nica! breadth of 0.21 mm., the upjierraoist rodlet** iXOOtS mm. 
in height t>y the name in widlb, and intreaiiing prfign^ssively in tlie Huceee<ling rows l>elow t** 0.(H8 
mm., the diameter remaining the j^ame. Jn ft pet tpic Uinta Bergh (op. cit., p. 106) the labial armature 
forms a continuous ring of alxiut 20 nj<llet!-, in the broa^leM i>ortion reaching 0.05 mm. in length. In 
R. pulchra^ as described al)Ove, the elements of tlie armature are in the form of flattened hooks, over- 
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lapping each other clcjsely aii^l anait^r*! in Imt 5n>wsi, ranginji: in length froru iitX)6 mm. to 0.021 mnj* 
The whole urtnattirt' Is in the form (>t a oreaceiitie band cm either flide, the t'oiicave face directed 
forwani 

Tile rc'hitively enormonf^ Hpermatothet*a mid its relation to the prostate gland in a charaeterietie 
separating IL pnlrhM i*learly from A*, ct/ccitn'tj and IL prrtipicilhifa. 

Type no. 181292, U. S. National Muaeam. 

Subfamily V. DIAULITLmi;. 

Bo<ly neither hanl nor H<»ft; depresfled or sulMleprt^sHe'l; notjeum usually minutely villous, often 
mlky; tentacles digit iform; bniJiehial ttj»«rture rounded, erenulate, hranehial leavi^n trtpinnale; aiite* 
rior margin of f*H>t l>i labiate, up|ier lip nolehe<i. Labial armature none, Khachia of tongue naked, 
Pleune multidentate, iLsually hotiked, Peni.-* usually iniarme«U 

Oeaaa 5. BIAITLflU Bergh. 

fHautuia Btsrgh, GfttluniTPn mmibither Dortdon, Xrvh, f. NriturK*'^li. XXXV. IKTV. p. 'MS. *m Uu* NnflihmnehiiiU' QmsU-r- 
opMMi Motliit«('n i>f tilt" North PiirifJe Oceun (St-i. ilt^nlti of Iho- Explnr. of Alaska, 1, Art, VTi, l*ntc. Aend. NkI, 
Bc\. t*hil«flolphiii, IH80. jh* 4«M6. 8ym^m rti^r SudJhr. GivHtt^rdp.. imi, \i, U\\ Dio OpisthobrHnchieri. aullelln 
Miis. Comp, Zaol HttrvAitl, XXV. 10, imi. pp. 17l-n.V 

Body fairly soft and depressetl: notifum nilky, minutely villuuf*; tentacle^! digitifortn; branchial 
ajHTliire rcHJUtb^l» erentilate^ Imuirhifi.^ tripimiate; foot mimdetl in front, bibbiah*, iip]H*r lip iioteht*il 
in minlian line. Laliial anuature» none, RlmchiH of tonjfue riake<l. l*leune muitidentate, teeth 
hookeil. Penis unarmed, pn>state lar»?e. 

5 . Biatil Ilia sandie g-ansie ( Ctyo f >er ) . 

(PI. XXIII, 11«. b; |il, xviJi, Hk*, 22-2-1.] 

Dfpri* {Atftiimnf^usf) SandifQrH*** CtiopeT, Prrn, CaL Acrid, Nnt, S<'L„ II, IWj2, p. 201; ttl, 1883, p, .Vt, 
Diautttia mnduijenntt Rergh. NtuJibr. MoIL North Piic. Ck'«iin, PfDc. ACad, Niil. Sfi. rhJla., 1H«CI, |»j,. 40-4ft.— MiicPiirl»nd» 
i»p. c'U., p. M. 

Body f<oft, ellipti€al, velvety, the eiidn equally rounde^l, somewhat depressetl. Mantle extending 
beyond the bearl arnl f*H>t everywhere except at the tip of the lail when the animal ieiHTawling. Edge 
of mantle wide and thiek, whghtJy erenulate, projecting H-H mm, beyond rndes of Iwidy in nlcoholie 
niateriab Do rsum every w here m i n u bid y v i 1 1< nin ami vel v ety , pa le y el 1 o ^' \» h i n cc ^ lor w it h da rk bro w n or 
black rings of varying Hi?:e. numlM*r and position (pi. xxin. 11^. 5K In general tht*#?e rinK>« are arranged 
in two longitn^linal f*t^rie« fui eath side of the nie<lian line w ith iMj ring*^ in eaeh row, but this is sub- 
ject to inueh variation^ The nund»er may l>e infrea^ied lo2tVI^0 irret^nlurly mattered ring-like l)h«lrh<^ 
or may lie redur*^! U\ 2 or :i very faint om"i<, and hetwis^n tlie^e cxtremeH all gradations may occur* 
The largest ringn noted meai'uretl S nun. in diameter, tlo>ngh the average size in nean*r 4 nmi. fur the 
large ones. JSmall patches of brown may al«<t occur among the rings. The general t*oior of the dor- 
amn may vary from light yellow to deef) lirownish yellow or even choeolate. 

Ik»ad entirely concealed by mantle, the mouth a vertical i<lil, the tentacle« al)oy| 3 mm» long, 
tiuijer like. 

Foot ehmgate oval, the ends rounded, the anterior end di^eply bilabiate, the upper lip thinner, 
broader, and bearing a medium n<>lch. 

Ilhinophures i-onieal. dilated in the rlavu«, perfoliate, with alxuit ^iKiO leaver, deeply retratHile 
into a ron.'jpieiiouH shi'nth with cnMiuhite margin, 

Branrhiie ti deeply retractile, tripinnate plumes inclosing tlie anal fiapilla tn a nearly complete 
cinde. Margin of the branch ial sheath prominent, crenulatc. Anal pai»ilb» conspirnoue, couii**!, 'i 
mm. high, L 5 mm. in diameter, attach e<t anteriorly to the ljajs»l branchial rid^e. Renal ojjeni ng at 
right an*! in front of anal pjipilla, incourtpicuou?. 

Pharyngeal bull) not large, abi>ut 4 mm. long, 2-*^ mm, high and 3*5 mm. broad, the radula sheath 
very pri>!ninent on the lower hinder margin, projecting a« a ciimpresmMl, rotmdet!. keeldJke stmcttir© 
for aUjut 1.5 nun. No lubial armature save a s'imple cntivida. 

Itadida rather hmad, almut twire vm long as wide in anterior jxjrtion, yellow. Tet*lh in U>-22 row* 
with from 2i^'M teeth in Hi4'h half row% 
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Rhachiji bn>ad» nake^L Pleural tt^tti «iini)ar in shaj>*», strongly /alcat^^ conipreeBed, the inner 2 
or 3 (pi. xvui, fi^. 22) flmalk-r than lhr>i*e fi^Uowiiig, thi' mit<*rma«t oni?M aif«> Htrungly nMliiee<i in size 
(pi. xvrn, li|j. 23). UfM>n the iJint^T Me tif each t<>i>th a narrnw wini;-like expansion which is c*jn- 
tinutnl iL** a iteiTea^sin^ Ihiekeiiinjif uj* alnnir the Iwit'k of the t<x)th towanl the tip { pi. xviit, fi^. 24). 

Hahitat: In rmky ti<le p<K>ls of the fi:i€oi*l zone all alon^ the **oiithern coast of Monterey Bay. 
Not abundant hut ha^ lioen taken at all tiin<?8 of the year* The specie*? ha*? a wide ninye, having been 
rei'urded from Sitka, rnaljisktt, Puj^t Sounds Monterey Bay, Sant^ Barl»ara, and San Diego, and in a 
htfht colore<i variety, /A mndit^ffenm, var. fiuliid*} Benrh NNK. of Punta Ikd^^ada. off the ctiflgt of 
Pata^yonia in S. lat. 42° 24', W, lon^, til^ :W. 

At Monterey the bree<ling s^eason m'eurs principiilly during the t<iummer months, i>ut intlivi<hialH 
liave dt»jw>sitt>tl their ej^gs in the aipiaria at the Hopkin? labiratory in De<*eml)er and January, and the 
hroad white spiral e^g Iwindsof thin s|«:vcie*i have been found in the tide pools at theaanie tiuie, though 
not a» abundantly a.H (hiring the nioiithf* of June, July, ami An}ru!^t. 

Thm H|>ecie« was dini'uvered and snperticially dc'+criWd by Crwiper 1 1 Ht32 ) and afterwardi^ more 
fully by fler^fh (1880), whi>(*e careful aceountof the anatomy of the forn^, leased upon specimeng from 
Alaska* \» amply stjflicient for \u^ reatiy rt^eo^uition. 

A FfKH^imen dep*ifdtetl in V. S. National Mn>»eum (no. 181288). 

OenQH 6. ALDI8A Bergh. 

AI4lm BeiKli* MalAC^U l*nter»., U. XIV, IMTn, |». XXXVItl. Onttuogeii nrirdischer Ikiridcn. Areh. t. Kjituq^efch., 
XLV. 1, 1«7'>. p, 34M, Sjnrtetn 4er XuflHir Gimlfn»poclefj, }Hm, p, Um. ^xutibmuvUK^ et MarN;tiln pniveiiHiil de» 
C«imp«ifni^ lie itt Prinr^wse-AHce n«91-l»97K K/'s, C»mp. St'i. All>ert I" de Moiia<m>. FnM\ Xl\\ Mm, p. 7. 

Tcntaclet^ tuben-ule-bke or auriform. Plenral t«4h erect, rr»<l-like, the external margin serrulate. 
IHatiH penii? anneil. 

6. Aldiaa sangninea ( Cooper ) . '^ 

[in. XXIV, ll«r. Tr pL xviit. flgs,2ft-a6: pi. xxi, tlgit. 112. 114] 

Jkfrig {Afterfmotuft) mngiiinm (V toper, prw, Vn\. .Kvtid. Niit Sol., 11, \mi, p. 201; III. lHr4, p. m, 
AHtrmuttutt 9anfftiiHtH* BerKfh. Sy«tem drr Nudibr. GK^tordpoiJoiv, IM»2, p. 111. 
Aiiti*a mnffttifirn MHcParland, op. cU„ p. 4'i. 

BiKly .mtme what depa^KHt^l, oval, the end» aViout t*(iually naindt^t Dorsum everywhere thickly 
covere<l with Huiall conical tul»ercule8» the j^neral color li^ht to dark retl (PI. x\iv, fijf. 7), »prinkle<J 
everywhere with very minute hlaek ?«poL**. On the median line imme<liately in front of the hranchia* a 
lar>?e roundel! *>r oval »|Kit of blaek, annther similar sfwit in uieilian line jn^t liehind the rhinophorc«. 
which t^ften ia very uinrli elfintzaleil or divided into 2^ one l»ehind the other. The»4e wp<>t8 may vary 
in Hi/e and nuiid)er, bnt seem to l>e ijuite constant in color nmrkini^. In al(*oholic aj>ecimen» the bla*"k 
spotH iM'corne ^'rei^nish, the retl c«ilor di»at»]»earin« entirely. 

Marj^in r>f mantle rather thick, covering the foot everywhere, except at the extreuje tip of the 
tail, when the animal iHcruwlini^. 

The foot irt abruptly rounded in front. \vsf* so U>hrnd, the t*ide8 !i*ljghtly converging posteriorly* 
Anterior margin of foot bilabiate, the upf>er lip thin, undivided- Color everywhere beneath light to 
dark red. 

Total length up to 17 mm. with a width of 8 mm, an^l »i ticiirbt *4 H mm. l^ength of ftx^t of eame 
Bjx^'imen, 13 iiin*; it.*^ ^rri-atei^t widtb, H nun, 

Hea*i ?tmali,*uii(*eali*<l tietwtvn mantle and fo«it: the tentacles short, auriform, with a clearly marked 
external longitudinal gnrnve. 

Rbinf»phi>reH rather Ht*»ut> the stalk cylindro-contcal, the claviifl dilaicnl, rxinii-aU taperit*g to a 
blunt tip, i»erfoliate with alxtut 12-15 leaves, tlie w hole organ deeply retractile into a sheath, the low 
margin of which Iiean* ycattere«l, rouude<l ttdierculei?, fsimilar to ilmwe of the di>i>*nm. 

Branchial phmies*, H-IO, simply [>innale or irregularly hipinnate, arrangeil in u circle, completely 
retractile into a ehe^ith* with low tulxTculate margin. Anal papilla low, centrally plaee<i- 

Blood gland very thin and emalh the anterior lob** almost rudimentary, the fiofctterior lobe lying 
tranaversely u^»on and behind the central nervous »ystem. 



iCooper'N very rnvfmenury de^Tipliuti i;* «* fnllow?.; *'Brtlllftnt nfd, with ft few large blarit ipotft Irregularly 
diKtriltijte*!, SurfAceatnoolli, dorxal leDUicU^^hMrt; bmnrhlii' coiiip(i«»eil of M dimply pinnate rmyiK ex ieti ding clone to the 
puitciior end ui tbe txKly. Lcnglh. i inch: breadth* i inch: heiffhL nboiit the mnie." 
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Pharyngeal lube laiire, ftinnet-ehaped, the laii^e lip iMec thtrkencd and glandular, with rathier 
|stronfr cutirula* In *»t»t'tion8 a ilelieatt* armature of extremely fine **hort riMllet>* may be made out. 

The phar>'iijjeal tulie ii* oominiiuui* into the pliarynjieal bulb, with no sharp line of demari'jition 

externally. The latter ij« ^nieuhat (K»niciilf etrongf and about 2.5 mm. long, inclusive of the radula 
beath« whirh projei^ts ehghtly liehiud. 

The radula it* rather wide^ eolorlese^ the teeth in about 70 rows. The* rha*!hi8 \» narrow, nake<i, 
Ithe pleural teeth very numeroa» and slender, at leaf^l 70 ti» 100 in each hull r%n\, and nf very striking 
ifornK which rt^adily markn uijt t his genu8 from any other of the I >oridida\ Each Um*iU is ciimioi^e*! <»f a 
kleiider shaft arising from a strongly comt>resetHi, Irianj^uhir iMt^^ nf uniform or hut j^lightly changing 
raze (pL xvm, figs. 25, 2tjA); it** distal end in shghtly enlargetl, Khghtly hollovveil Whind, and l»ean* on 
|il« thickened external and up|:*er prfjjei'ring mjir>rtn^ a .single f*eHi^ of i^xtremely i«mall denticnlations, 
twhlch are continued down the outer lx>rtier of the ^haft for varying di^iance^- in ^>me ca«ea reacliing 
N thc» length of tho t4X>th ( pi, xviii, tig, 2*Wi ). The inner teetli are the longer, having a length of about 
|€.5 nun.; the outermo?tt are much ehortert ranging down to 0J»3 nnn. The diameter of the shaft 
lavemges 0.003 to 0.004 mm., increaj»ing gradually tnwanl the dii*!al end, where it measurea 0.006 mru* 
|to U.008 mm. All the elements of the nulula are very fiexihle, and the most careful manipulatioti is 

necei«ary to avoid l>ending and di»'arranging them. 

The «»hort lesophagns pai4»«a directly hackwanl ti> the stomach, whicli hej* in the anterior cleft of 

the liver. It« relatiouH and thog»e of the inti'etine are the a^nal ones in the iKmdidie. The liver is 
I bluntly conical, the hr>»iMler end di relied forward with a ileei* median cleft cx-cupieil by the fltotiia^h. 
1 AUive the liver in slightly tlatteneil and Ix'hind iif bluntly roumlech lt« length in a large individual 
Ul#5 mm. long) wa» 4.5 mm., with a grejite^t diameter of *'J.5 mm. The right anterior iobt^ formed by 
[the njediati cleft i» dhorler than the left one and fat^ettnl by the |>re»5ure of the anterior genital tnttfii^ 
The ovote»tigi in a lobulated organ clo»dy attacfied to the dor^l and anterior surfaces of the liver. 
I In thicknecss it w nearly equal to the latter organ and thu^^ makes up at leafst uiie-hidf of the bulk of 
jlhe two. From the inner face of it* left lol>e the herroin*hriMlitu fhict l» given off, pushing imme^iiately 
[below the pyloric end of the intestine do wnwanl an»i to the right, in front of the loser (atiteTior) rurva- 
riurt? uf the sh>ma«h, thence obliquely forward U^nt^th the i^permatotheca to dilate into the heriim* 
Iphrothtic ampulla. It i^a mncli larger than in LH>ridida' of t^imikr dimensions, reai-htng a diameter of 

^Ai mm. The hermaphrtxliticamj»uHa is* very large, iti* average diameter being alM>«t 0,7 mm., with a 
Itotal length of about fi mm. It i» cothn:! in an S-ehafXHl lo(»p up4:>n the lower anterior face of the ajite- 

rior genital mass (pi. xxt, tig. \VI, L amp.^. At itj« anterior end it t^onptricts suddenly^ gives off the 

narrow spermatic duct and \msaeti into the nidamental gland. The spernjatic duct is very short, dilat- 

»ing into the large thick-walleil prostata, which ilescribes a U-ahapeiJ loop n|Htn the iipper anterior facje 
of the finterior genital inaat^, immediately at >ove tht* hennaphroditic ampnlla, imd noting uf>on tuui 
against the *tpennatothet*a (pi xxi, tig. 1 12, pr.). Itn distal end constrirts into the inupiidHr va^defer- 
enji, w hich deeeril>c« a dovvnwanJ lo<»p, returnt^ and paases outwanl to dilate gradually into the j^eiiia 
(f»L xxi. tig. IVJ, r, d. ). The glans f^enis is cylindrical, blunt, alMUit 3 mm. long by OAH mm. in diame- 
U*r, i« eoven*d with a tirm ctitiele ami with 5-4i rows of small reeurve<l ho^iks (pL xxi, tig. 114) . The^ 
K||cK>kM averagt" 0.003 mm. in height and 0.005 mm. in length. 

^K Thvt vagina is coninil in form, it$ greatest diameter about 0.4 mm., it>> length 0.6 nun., and |»ui«sR^ 
^Mmther abniptly Into the vaginal duct, a slender, thin-walled tulje wldch roun^es etraighl inwart] to 
Hb>e »pennatuthe(«a, into which it opt<rLM very clot*e to the exit of tlie uterine tluct. 

H The «pemiat4^»theca i# a large sjiherii^l thin-walle^l organ, having a diameter of about 2 mm,, and 

Hnnaking up fully one-third of the volume of the anterior gi*nital mass I pi. xxi, tig. 112, xp, th. ). Iiito 

^liie uterine duct, clow to its origin, i»[n^n8 the narrow » slender duct of the s<i>t^nnat<M yst, a ratlier lar|ce« 

olOQfiltd* pwr-«haf»ed organ lying upon the gnxne between the Hj>ermati.the<*a auil tho nidamental 

glAOd and overhipping both organs. lU- diertal end uurvee nutwartl, is d<»ubled downvvanl ujmui itaeJf 

and U ix>ntinue<t into a nhort duel which <ipen» into the uterine duet of ihesiJernuituthecR, ilo^ Im tht! 

—latter* Th« total length of the «peitnatocy«t ia about 2 mm., its greatest diameter lieing nearly 

^■^5 mia. 

^^^The nidamental und albumin glands make up about one-third the bulk of the anterior genital 

|Hk The fonner is much the hirKer, conlainn a large cavity and partially im loses the albumin 

gflaof! on iti* inner face. The duct of the nidamental gland (pL xxi, lig*>. 112, "• *ji *l.) lies below and 

lightly behind tl^e vae deferena and vajciiia l du<-t, their ext^raal openings occupying a aimilar 

Halation. 
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This 8|)ecies presents many niarked iliffereiicei^ frojji tlie only other recortltni speciee of this g^nuK, 

\ A. zetlandk'a Aldi^T ami Hanroek, aud w without questuin digtinet fnjru it. U is here provisionally 

' identiiie<l with Coofier*** Ihtm mmjuhn^i, thoujfb it may prove to l»e different, if Cijoper's ori^inai 

fi|>Hi*irneeiB vmi ever l>e foimd. It ortturs all along the cou.'-t from Monterey Bay to Point Lc»1»o« in 

I rocky tiiie |)ools and i.H not txi all rare diirinijf thf Hiimrm^r m«»iithtf. 

A specimen depo^lte*! in the V. S. National ^MiistHim (no, 181^77). 

Subfamily VI OADLIUmi;. 

B(n!y somewhat depreasetl; nola?um granuligerous, s»caroely roogh; branchial leaver stimply 

pinmite, hi- or tripinriate; tentacles short, fiatten»'d» acuminate; foot rather wide, with a deep anterior 

marginal suhus. I^ihial armature lamelliform, iilinoi<t annulate, of extremely small hookM. Hhai'his 

of ra<lula with a denticulate to^jth; pleurae multidentate^ pleural teeth hcwjkeil, the external margin 

I fie rru late* 

OenaB 7^ CAD LIN A Bergk. 

[ (Hdifnn Bergh, On th<* Kudlbr, Oasternp, MolU of tbo North Pacitki Ocean, I, Proe. Philo, Acad, Nut. Sri . 1H7V, p. 1H. 
Die Opt«thobriitir.ttiL>fi, Bull. Mtis. Comp. Zt^^L, XXV, 10, p, 168. Syistem der NuUlt^r. aA«teropo<lcQ, 1^1^ p. 
lOR. Mjilfteul. L'nlcrs, XVIII, im»2. p, 1100. 

Glanp penif« armed with a KerieH of hook^. 

7. Cadlina mar^inata MacFarland. 
fPK XXV, nB». 1(K12; pi. xvin, flics. "jT-aM 
I MftcPiu'tAnd, op. dt.« p. 43. 

feody elonyjate, elliptical, somewhat depressed, le^s abruptly roundeil l>ehind than in front. 
Nota^uni tirin, covered everywhere with low InlH^reles, each one tip|>etl with lenjon yellow j^urMU tided 
by a narrow ring<tf white and forming the center of a clearly marked jKuly^onal area (pi. xav, ti^. U ). 
General ground coli>r everywhere clear tnin^hicent yellowi,^h white, the tubercles tipjied slu above. 
UpiHr-r and lower margins of mantle, and lateral un^l fvnt?terior eil^fej^ of f<tr>t with a narnjw bami of 
lemon yidlow (pL xxv, fi^^n. 10, 12), the tipH of rhiuujdioreH and hi-ancbiae and their ^heathw of the 
same color. In alc*ibol the li^bt yellow color di>*apiH.^UrH and tlie animal l>ecomeH uniformly white. 
Varying degrees of contraction of the notieum in death c^u^e the mantle tubercles to tx'come more 
or les>» (jrominent within a wide range. 

Mantle ntarKin wide, broadly overlapping the foot everywhere i^xcept posteriorly (pL xxv, tig. 
10.) Foot narri»w, nearly linear, tapering j^bglitly ponleriorly, in front abruptly r<mnded, bilabiate, 
the npi^er lip notchcil, thin, tin* lower orn> thick ariil tlei^hy. (»eneni! vimtral surface everywhere 
smooth and white, except the yellow border of foot and juantle. 

Head sniall, rounded, month a longitudinal slit, tlie tentacles short, triangular, tlattene*!, auri- 
form, with a ditftifu t external gnxjve. 

Khinoph(»re?^ small, perfoliate with It^lS k'avei', the claviLs conical, incline<i l»ackward, the 
cylindro-ctmical s*taik erect, the whole organ txtmpletely retractile within a low tiheath, the margin of 
which hears low tutiercules tipi>ed with lemon yellow. 

Branchial plumes i\ bipinnate, spreailin^r, arrsiuge^l hi an incomplete circle which is coniplete<i 
behind l)y the anal papilla. The plumes completely retractile within a low j^heath with tuU-rculate 
margin, the tiibeniles tipped with lemon yellow. 

Dimensions of large indivithial: length 45 mm., width 22 mm., and height H-10 mm. 

Pharyngeal tube cylindro-conical, 2.5 mm. long by 2 mnr. wide, the pharyngeal bulh ntrong, 
4 mm. long by 2.5 nun. wide by 3 mm. high, cylindro-cf>nical, the ra*lulu sac prr»jecting liehind ami 
below as ft cylindrical, roundeil prominence for alHJut 1 uim, labial dis<* convex, the opening Irian- 
inilar with the apex downward, the armature a broad yellow* band, quadranguiar l>eIow, narrowing 
on the sides and interrupte<t alxjve, iti* greatest width 1 mm. The elements of the anuature are 
eloeely sc*t bifid hooks alwut 0.04 mm. in height (pi. xviii, tig. 27.) 

The broad radula has a length of 4 mm. and a width of 2 mm.^ with a shallow median groove 
The teeth are in V*0 ri>ws, of which the last 4 are undeveloped! in the sheath. The dental fomuila is 
47-1-47. Ktmehis with a Bixigle series of teeth, erect, hooked, the tip divideil into 4-4J nearly et^ual 
blunt denticlea (pi iviii, tig. 28^^) 



126 



BULLETIN OF THE Bl REAU 0¥ FISHERIEi?, 



Pleural teeth 47, tlie first one Ptrongly h* ">ke<J with H laria:e denticles on itii inner mar^n (pi. xvni, 
fig. 28^), and 6-7 Hmallt^r ones on the outer margin. The Hiiccessive pleune are of much the Aine 
Klia{>t% the tip liet^orning longer and inr>iv p«>iute<i, the df nticle» limitetl to the outer margin alone and 
increaiiing in numijer to 12 (pi. Jtvni, tig. 29)* The oiiterinogt pleune diiuiniHh in size, being finally 
reriuced Ui compressed, jaggeil, t^ltghtly nmrave plate^^ (pi. xviii, ftge. 30-31 ). 

The liver ia smooth, pktrup, bhmtly conical in outline, tiie ajx^x direeteti Imckward and lying jort 
l>eneath the branchial rrisette. Antt^rior end rihliijuely truncate toward the left side from about the 
middle of the organ. Length 17 mm., breadih 8 mtn., and height iS mm. in an imiividnal of Ji5 mm, 
total lenglli. 

The hconaphroditc gland, yellowish in color, is distributed in thin lobules over the surface of the 
anteriorantl lateral portion^^ »"f the Uver, extending well Imekwurd toward itj^ lip. The hermaphroilite 
duct is funin^l by the union uf if diict^ meeting at right angles un rhe anterior ublique fat^-e of the liver, 
coming from the upper right and left hand lobnlen of the hernmphrfMlite gland, refipeetivelv. The 
Tuaiii duct is tjuire f*hort, dilating into the long ampulla, the iMWterior end of which de?«cribe8 a ioop 
upon the anterior median face of the liver an<l, pasning forward, m looj>e«l back ancl forth upon the 
lower inner and anterior faces «if the anterior genital ma*i^. Immediately after giving rise to the vtm 
deferens it patwet* into the uidamenlal ghind clowe to the anterior border of the albumin gland. 

The anterior gen itjii I ina.s« in r>val in ^i<le view, somewhat wedge-sliaped from aljove, tfie thin end 
directed jMii^teriorly and f^jniied by the nidaniental gland. The external face is tNiinvex, the inner one 
flattenc^l. The lower anterior border is otHuipiei! l>y the roila of the hermaphrodite aniptilla, imme- 
tiiately al>ove whii*h lien the dark spermatotheca, and upon thi*j in turn ti\e tliiek loop of the pro«ftatic 
pf»rtion of the vas deferens. Greatest anterf>poi*terit»r length of inner face of the anterior genital insms 
is 10 mm., its height 7 nmi. 

The penis is short, about 2 mm. in lengtli, i»a.Hsing over into the va.^ defereus, at tiret slender and 
muscular^ but rapidly increai*ing in diameter and becoming glandular. It courses inw*ard and baek- 
witrd njMin the upyM-r anterior fiii-e of tlie anterior genital mass, doiible*^ downward np«jn it^df and 
returns outward and ilownwanl to its origin from the anterior end of the herniaphroditic anipulla. 
Its greatest diameter is reached a^Mmt midway of ih^. length, where it measures L4 moi,, with a total 
ienglh of about 10 mm. The glans |>enis is whorl, Iduntly coidcal, ari^l arme^j with minute hooks. 

The vagina in nhfirt and narrow, taiK^ring into tlie wtmight vaginal dnct which courses direi^tly 
inward and upward t*» the >^(x^rmatotheta, inti> which it o|X'nj^. Clont^ to it^ entrance i» the oi^ening of 
the uterine duct which receives the duct of the spermatocyst, about midway of its length toward the 
nidanieutiil gland, into which it oi>en8 ckj©e to the opening of the hermapbnxiitic ampnlla. 

The ftfiemiatothei-a m somewhat sphericjil in phai>e, dark l^rovvn, and h al»out 3.5 mm. in diameter. 
It lies upon the anterior inner fatn^ of the anterior genital uimm iH^twwn the loojrs of the prostate 
portion of the vas deferens above and those of the ampulla of the hermaphrodite duct l>elow. The 
oyieningw of tlie 2 ductf* are very close tiKgelher ufwn the f>nter face of the c»rgati. 

The jiiiennatocyst in i>ear-tjliaj>ed, 1.4 mm. U^ng by I nun. broad, and lies tekiw and Iw-hind the 
hwjpof tlic vas deferens, its narrow* r end directed outward and downwanl, the dnct short and slender, 
joining the uterine duct al>out miiiway of the length of the hUier. The uterine dact pai>«e« as nsnal 
into the nidamentitl glaml close to the anterior border of the albumin gland. 

Type no. 18121*7 U; 8. National Museum. 

8. Cadlina flavomaeulata MarFarland. 



[Fl. XXV, nr 9; pL XIX, llg«. SIJ-^; pt. xxi, tig. UO.] 
Otdtinn Jtapfimw'ulatn MucFiirlnnrl, op. rit.* p. 43. 

B-ody elongate^ ellipticah almost linear, depressed, bluntly rounde^l at the ends, less so behind 
than in frr>nt. Notjcum thickly set everywhere with low rounde<l tubercules. General eolor yellow- 
ish white, inclined to cream, on each side of dorsum a row of 7-10 small lemon yellow HjKits borne 
upon low tnljercules, the first one of these spits just outsiile of and l>ehind the rhinophores, the last 
one «mtside of and u.sually liehind the lirancidal plumes (pi. xxv, %. t*L 

Rhinophores black, briiwii or brownish yellow, very conspicnouii against the pale dorsom. 
Branchial plumes white or yellowish white (pi, xxv, fig. 9). In alcohol the dark color of the rhino- 
phores h usually f>ermanent, tlie rows of lemon yellow tuliercules Ix^-ome white and are u>ually eamly 
distinguishable, while the general bo<ly color Ix^-ouh*** jialer or t^^ lfM*t entirely* 
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Mantle marxi" broad, thin, densely epieulatft, everywh«*rf widely overlapping the foot except 
Ndiitid, jtH umltT fiurfai-e srijoiith (pL xrx, fig. 32). 

FiM>t linear, Itlnntly jMiinted U'hind, in inmi abruptly nmndetl, bilabiate, thi* lower lip thick, 
fleshy, the tiju^^r mw tfiinner. Hea*! Hniall, litling ink* a depn:»«»jr»n in ventral surface of tnantle, the 
tentat'les short, ilatu-ned, blujit, auriform, with a distinct groove on outer margin (pi. xix, fij^'. 32), 

Rhinophoress rather liirge, erect, diverging, ix?rfoliHte with 10-1*2 leaves^ the olaviis forminj^ three* 
fourths of the total length i>f the organ. Rhinophore>» deeply retrat'tile w ithin low Hheath**, the niar^gins 
of whieb are tbin and t^lightly tulH*r('tilar, 

Branehiiil phjine;^ mnall, 10-11, UHually .simply pintiate (pi. xxi, tig. 110), rHTa^ionally hipirniate 
iti part, >'pTvadiag, eMuntlelely retractile within low sheath wilh tbin edge.**, 

U-ngth **i largv sptuimen 20 mm., breadth S-IO inrn., and iieight :i-4 mm, 

l^binl disr strungly ennvex, the opening triangular with tlie apex directe<l upward. Labial 
armature a Immd, light yellow band, qinwJrangular bi-low, triangular on the side*, narrowing toward 
the top, where it w internipte<l, the inner siirfaet? of the band everywhere' convex. Greatest width 
OJiWtnm. The element** of the armature closely set, alightly curved hooki», bifid at the ilit*tal end» 
with a n eight of alnnit 24 mm. ( f»l. xrx, fig. 'Ali), 

Ra<hda Buiall, broad, 1 mm. long by CL6 nun. wide, with a very shallow* median grove. Teeth in 
77 rows, the la«t 4 innnature. lN?ntal formula 23-1-2H. Khaehis very narrow, lH*aring a single f*eriefl 
**i tet^th overlap]»eHl by tlie tir^t pleural on either Hide ( pL xix, fig, 34). Biusf of rhaebidian teeth large, 
the ho4>k nearly horizotital, dividecj into 4-45 long, nearly eipiul hlnnt denticles (pi. xix, figs. 34-:i5). 
I'leural teeth 2H in nn«il>er, the firxt lateral with aet^mt hook 1 Hearing on itti inner margin 2-:i large 
denliflea, on the outer margin 4-7 smaller ernes (pi xix, tig. M). The t^uecesHive lateml teeth l>eyond 
tlie first increase in height and in tlie nmnlK^rof dentieJe* upon the «;axti^r margin up to 12-15, the 
inner margin being <lestitute of them. Toward the middle of the row the denticles l>ei*onie longer, 
UKire slender, and the whole tmjtb l>ec*jmes sawdike in ffirui (pi. xix, fig. M). The outer ^ or 4 
ile<*reai*e in Hze t^onicwitaf (pL xix, ^\^, 37/i), hut not so mueh as in the preee<ling species. Hei^fht of 
largest latend teeth tljKVl uuil* width of rhaehidian t*»oth 0.012 mm., iL*? length O.OIH mm. 

The peritotieuiii is rohirlca?* am! smooth, the bloiMl gland hdiulati^l and chiHely apjiHt-d tf> the 
et'ntral nervous system, over which it lies. The liver is .smooth, hhmtly rounth^l Ixdiind iH*neatb the 
l*ranehial i»iK»Diug, sliglilly ililateil about midway of its length and oblkpifly truncates! in front frimi 
right Ui left, the face thus fornnxl lieing in close contact wilb the anteri*"r genital maas. Total length 
<3 rum., lb* greatest wi«ith 3 mm. Midway of the left side of the liver llie pylorie end of the stomach 
II* exj*o**e4l, giving rise to the intestine, which arcliea across to just lieyond the median line to wan! the 
right and then pursues an fd:*li(|oe crmrst* backward U* the anus. 

The hermaphrodite gland is thick and loimlate^l, covt^ring incompletely the dorsal, lateral, and 
anterior fae(!S of the liver. The hermaphrodite duct is very short, dilating into the am[>ulla, which, 
passing frirwanl on the lower inner face of the anterior genital mass f<»raiMiut 3 nun., doubles bai-k 
upon Itself, desiTiiiing a simple loop, and returns* i»osteriorly to the anterior inner e<lgt* of tijc ul»li<pie 
face of the anterior genital mass. Here it gives rise to the sjiermatic duct and o|X'ns into the 
nidamental gland. 

The anterior genital niii^s is large, bluntly conical in fn>nt, bevelt^l from left to right behind, the 
flattjened face thus formefl fitlitig closely against the obliipte anterii>r face of the liver. The outer 
surface is convex and made up abtii>Ht entirely of the nidamental gland. 

The spermatic duct, rininj: from the distal end of the hermaptircMlitic ampulla at the point where 
it enters the nidamentat gland. Is a very l«mg, clot*ely coile<! tnl>e lying niMin the ant<*rior end of the 
anterior genital maMs. In it may In? distinguished a proximal thicker glandular iM»rtion in a couppicu- 
us loop niKJU the npjier anterior face of the genital mass, and a more slender muitcular jMirtion, the 
va8<leferens proper passing into the conical |»enis (pnuputium) after »le«»crihing a double lo*tpuj*on the 
anterior face of the genital miisn. The glans ^x^nis is short, bluntly conii-al, and is arme<l with minute 
recurved hooks, the armature extending for a distance of 1 mm. along the lining of its canal. 

The vagina is short, conical, parsing over into the ver>' elender vaginal duct which eonrwe inward 
the inner oblique face of the nidamenuil gland and pa«<ea into the 8nmll spherical st^ermatothtM-a, 
lMmtO.27 mm. in diameter. Close to lis entrance arises the uterine duct, which receives the duct 
of the small j»ear-shat:»ed spermntwyst and pia^aee into the nidamental gland. 

Habitat: Found in n^ky tide jioote all along the coast near Pacific Grove. Not rare. Found at 
jl times of the year in small numbers, Tyi>e no. 181279 U. 8. National Muaeiim* 
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Oidlina flnvomaculufn iimy l>e readily recognizetl by ite |>ecaliar coloration, the rich browaish 
black rhim>pljon*H Btaadiiipr oat atrouf^ly ujjTHiriwt thi* li|?hl yellowish white of the body. It is an 
extrt^uiely i*lii)j^ish imimal iu confineitienti scarcely nioviiig from itn place in the aquarinm, even under 
the mfjst favorable crnnliti<ma. 

The 2 new t^peciei^ of Cndlhm here describeil may be easily diatinjraiaheil in life from any other of 
the Monterey Doriilirhe l>y their i*triking c<dr*niti()n. But 1 other i*i>ecjet» of tluH ^enii.^ has l>e**n taken 
in the Pacilic r»cean, f'trtUhut pacijiva Bergh, from Alaska. T\w subjoint^d tahnlation nf the raduli*? of 
the 3 Patuhc^ t<_>gelher with the EiiroiK*an speiies, will aid in di8tinguis*hmj< them. 

RaduisE of itpecies of Cadlina, 



Spedes. 



C. rep&ndA Alder «^ Hantfopk. 

C* pAnlAcA Bench 

C, nutrginatA MaeFArlAtid 

C. flavomupulata MacFartand 



of 

teeth. 



61-70 

67-85 

iiO 

77 



Formula. 

29-90,1,29-90 
S3,L88 
47,1,47 
23,1,23 



Median tooth. 
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,do. 
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do 
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side: 4-7 on outside. 



Up to 2S den- 
ticles on 
outer Pide. 

Up to lft-J2 
denticle!^ 

Up to 12. 



Up to 15. 




Subfamily YH ZElTEODOEIDm^;. 

Body rather soft, eomewhat depreR^^h not^nnu very miuntely ^rarmlateiU pal ha I margin wide; 
tentaclefs conit^l; branchiw* tripinnate; foot rather wide, itt* uiitvrior Tuartjiti with a deep i*ulcus, the 
upper lip deeply emarjrinate. Uibiid armalure none. Rhaehis of nidnla nake<l, pleiinc mnltidentate, 
the teeth hooked. Penifi arimxl with a ntylet or unarmed; seHtibnlar gland and dart prei^ent or nut. 

Subfaniily YIH. PLATTDOBIDINi;. 

Body coriaceous, rigid, flattened, fragile, it» outline usually oval or rounded; notienm smooth or 
mo6t nanntely granulated, jMilHal marj^rin wide; branchial oiM^nin^ iitiually fewdolied, i^tellate; tentacles 
fingerdike; anterior maritjin td foot bilabiate, the u|>per lip deejily ntitcheil. labial armature nvme. 
Rhachb of radula naked, pleune nmltidentate, the teeth hookeil. Prostata large. 

Subfamily IX. OHEOMODOEIBIirii. 

Body elongate, compre5^p*e<J, soft; brilliantly colored^ often 8tripe<t or t*i>otte<l; nobeum nearly 
always einooth; mantle mar^jin broad in front and l>ehind, the rest iiuite narrow; tentaides STiiall, 
conical, often aa if evertetl; branchial leaves* usually nimply pinnate. labial armature strong, of very 
minute hf)ok8. Hliachb of raiiuhi very narrow, cdten with minute compre*?i?eil i«purioU3* teeth ; p1eiin« 
mnltidentate, t*'<»th hooked, often with denticulate outer maridn, the first one denticulate on botli 
marginal. No true stomach. Penis nnarnied, 

0«nii 8. CHBOHO&OBIB Alder and Hanc(K!k. 

Chromodorl* Alder and Gancock, Mon. Brit. Nudibr. Moll., Pt. VU, Tn-Vj, |j, XVII.— Bergli, Keue Kacktaehn«<'k«n d«r 
S(id«ee. III. .lour. Mn«. Oodeffroy. H. VOL, 1^7fK [i. 72; H. XIV., l«7?t, p, 1, Untcrs. d. Ch. flegan* u, villAfranciu 
MaL Blatter, XXV, 1878. p. 1. Neue amimodnriden, Mai. Blotter W V.. h p, H7. Mat. Unterw,, XI. IHTT. p. 4^; 
Sup. H, U IHSO. p. 14; II. 1881. p. 81; X\\ 18»4. p. «4; XVI, 'J, p, HJl; XVII, IHiSO. p. 929. 974. lieUnV'e 2. Ketmt. 
d. japan. Nudlbr.. 11. Verb. d. k, k, wxil.^bot. Ges, Wieri, XXXI, imi, p^ 21!?. Kctw^rt on the Nudtbranchlat*, 
ChaUenirer Rep«»rtj». X. 1!W4, p. 61. Rep. on the Xudibranehs, Bull, Muv <\>mp. Zt»<*L FlAriard, XIX. 1890. p. l«Ov 
System, der Nudibr. Oa.steropodeii. 18*2. p. 112. Tetter eirilge verbannlt? und mmv Dorididcn. Verh.d. k. k- 80ol*< 
bol. GesellsK'h. Wieii. XLIII, 1898, p. 415. Die Oplttthobranchien, Bull Mti*. Cmup. Zool., XXV, 10, ISM, p. ItO. 
Nadlbr&QCht?^ et Maraenia provenant deseunpa^ribw de la Prini>e»*.' Alice, Rt"*. { amp, ikL Albert I«de Monaco, 
XIV, 188?. p, 17,— V. Jherlng, Eeltr. s, Kenntniflid. Nudibr. d. MSttelmerts, Mai. Blotter, K.F. II., laatV, p L 
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9. Chromodoris porteras C'ockerell. 

[ri. XXVI. fiKM. 13. 14.] 

ChromodorU porterar Cockerel!, Three new si>eoies <»f Chnmiodoris. The Nautilus. XVI, 1902, 2. i». 19.— MacFarland, op. 
cit., ;>. 44. 

In the sumuier of 1894 a pingle individual of C'/iromcw/orw was taken at Light-Hou^e Point, and the 
colored drawinjjs of plate xxvi (tigs. 13, 14) wen.» made from it. The animal est-ain^l <h>\vn the over- 
flow pipe of the aquarium soon after, and no si^ecimens have since then Ijeen found in the vicinity of 
Monterey Bay. In 1901 Pn)f. T. D. A. Cockerell deik»ribe<i the alxjve species from La Jolla, Cal.^ 
where it appeare to be quite common, as also at San Pedro. With his kind i>ermission the following 
description (1. c. ) and analytical table of species of Chromotloris found by him are here reproduceil: 

"Length al)out 11 mm., form of C unirersitath, but uniformly much smaller and (juite different 
in markings. Deep ultramarine blue, including the whole of the foot; mantle with two rather broad 
longitudinal stripes of bright orange, not united posteriorly and ending anteriorly at the rhinophores, 
but anterior to the rhinophores is a transverse orange stripe; median stripe of C macfarlandi repre- 
sented by an inconspicuous, lighter-blue line; margins of mantle very narrowly pure white; foot 
wholly without marks, except that the hind end has a suffuseil whitish stripe. Rhinophores and 
branchiu* entirely retractile. Branchial plumes 11, in a circle, simply pinnate, entirely of the blue 
color of the mantle. After death a number of conical white papilhe (al)out 9 on each side) appear 
beneath the hind part of the mantle. After <leath the blue dissolves out and the Inxly becomes a 
sort of pale greenish blue, with the dorsal stripe very white and the orange bands as in life. 

** Habitat: In rocky pools at low tide. La Jolla, Cal., early in August, rather tx)mmon. ( Wilmatte 
Porter Cockerell.)** 

TUhlr of sprrics of Chromttdorii^ found at La JoUa. 

A. (Jeneral color a deep ultramarine blue, which after death dissolves out in formalin, or even in sea water. 

a. Small, about 11 ram. long, mant'.e with two orange stripes, foot without orange marks C. jtmicrar Ckll. 

h. Larger, over 60 mm. long, mantle and foot with numerous orange spots C. unirrrtitatis Ckll. 

B. General color purple,, very brilliant, the color not di>5oIving out after death in formalin or sea water. 

a. Mantle with a yellow margin and three longitudinal yellow stripes; end of foot with an orange stripe. 

C. mar/artawii Ckll. 

The specimen taken at Pacific Grove was 22 mm. in length, twice that of the I^ Jolla specimens, 
bat in all other external features agrees with them. 

From my own notes of 1894 I take the following description: 

Body elongate, linear, depresse<i, mantle about equally rounded in front and behind, mantle 
margin rather narrow lat.^rally and behind, in front broad; tail not covere<l by the mantle save in its 
anterior portion. General body-color deep ultramarine blue; m^^ntle with 2 broad longitudinal stripes 
of orange, entirely or incompletely united behind the branchial plume, ending in front just outside 
the bases of the rhinophores; in front of rhinophores a transverse arc of orange as if a continuation 
of the lateral stripe; a median light blue line extending from between the rhinophores to the branchise; 
margin of mantle narrowly eilged with white; foot of same ultramarine blue as rest of Ixxiy with a 
suffused median stripe of lighter blue upon dorsal surface of tail. Rhinophores perfoliate with 12 to 
14 leaves, clavus slightly darker blue than the body of the animal, retractile within low sheaths with 
smooth inai^ns. Branchiae 9 to 11, simply pinnate, slightly lighter in color than the mantle, 
completely retractile within low sheaths with smooth margins. 

Length, 22 nnn. Radula? Reproductive system? 

The above, together with the ct)lore<l figures of plate xxvi, will suffice for the ready recognition of 
this species in life. I hope to be able soon to add detailed anatomical obser\'ations ujx^n this and the 
other species of Californian Chromodoridina*, which may tlirow some light upon the si)ecific distinc- 
tioDS existing between them. Up to the present time there have l)een listed the following s])ecies of 
this genus from the western coast of North ami Central America: 

(1) CknmodorU daUi Bergh, Puget Sound. 

(2) ChrvmodortM cai{forniensu Bergh, Santa Barbara latland.s, San Diego, Monterey (Dall). 
(S) Ckromodoru universitatig Cockerell, San Pedro. La Jolla. 

(4) Chnmodorit agat$iz(i Bergh, Panama. 

<5) drraMNforitporter« Cockerell, La Jolla. 

(6; CXtroModontflMm/arfaiMf^ Cockerell, La Jolla, San Pedro. 

<7) Ckramodoru aegialia Beigb. Qulf ot California. 

B. B. F. 1905-9 
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. Sir Charles Eliot (Cockerell and Eliot, Notes on a Collection of Californian Nudibranchs, Journal 
of Malacology, xii, UH)5, p. 37), comes to the well-founded conclusion that Ch. uuiversUaiis Cockerell 
is identical with the previouely-describeil Ch, californiemtis Bergh. The latter species is stated by Dall 
to have been taken at Monterey. It must be of extremely rare occurrence, as I have never found it 
in twelve years* collecting at varying times of the year. 

Subfamily X. MIAMIBINJE. 

Form of body oval, somewhat depressed but arched; notwum cancellate, pallial mai^n rather 
wide; tentacles small or absent; branchite usually tripinnate; foot not narrow. Labial armature made 
up of minute rods or hooks. Rhachis of radula not narrow, naked, or with spurious teeth; pleurre 
multidentate. No true stomach. Penis unarmed. 

Family B. DORIOPSIDIDvE. 

Body nearly always soft, its form almost exactly as in true Doridi<lie. Oral aperture pore-like, 
tentacles very short, a^inate, rhinophores and branchia? as in true Doridi<he. Notwum 'smooth or 
tul)erculate, fxallial margin usually wide and undulating. Foot wide an in true (cryptobranchiate) 
Dorididte. 

Oral tube simple, not glandular. Pharyngeal bulb an elongated cylindricjil sucking tube, destitute 
of mandibles and radula. The iK)sterior end of the liver deeply divided. 

Penis arme<l with a series of hooks. 

Oennt 9. D0RI0P8I8 Pease. 

Dorioptin Peafie. Proc. Zot^l. Soo., 1860, p. 32. Amer. Jour. Conch., VI, 1871, p. 299.— Benfh, NacktHchnecken der S0d9e<^. 

Ill, Jour. Mu». lio«leffroy, VIII, 187.\ p. 82. XIV. 1878, p. 21. Malacol. Unters., X, 1876, p. 384; Sup. I, 1880, p. 9; 

XV. 1HH4. p. 698; XVI. 2. 1889, p. 842; XVII. 1890. p. W3. Doriopsen (It's atlant. Meerts., .lahrb. d. d. Mai. Go»«.. 

VI. 1879. p. 42. I)<)ri()p»«i-n d. Mlltelmeort»H, Jahrb. d. d. Mai. Ges., VII, 1880, p. 297. RejK)rt on the Nudibr.. 

Challenger Rep., X, 18M4. p. 117. System der Nudibr. (tasten>poden. 1892. p. 126. Opisthobranrheit prov. d. Camp. 

du yacht rHlmndelle. Kii*. <'amp. .Soi. AltnTt I" de Monac«>, Fasc., IV, 1892, p. 16. 
DorUUtp9i$ Alder and Hancock. T -ims. Zool. Soc., V. 18«'.4. p. 124.— HanciR'k, TranH. Linn. S<h\, XXV, 1865, p. 189. 

Bo<ly soft, smooth above. Buixml ganglia situate<i at posterior end of pharyngeal bulb. 
10. Doriopsis fulva MacFarland. 

IIM. XXII, tJK. 3; l»l. XIX, fiK?*. :i8-IO.J 
I>orutfHti* /tUm MacFarland. op. cit.. p. 4.'>. 

Bo«ly i'longate, elliptical, the mantk* e*iiially rountled in front and behind, slightly depres«ied, 
soft, the dorsal surfactj with low ]Mipilla-like elevations, nearly ail of which l)ear a small central white 
fleck. Cieneral color of animal a rich yellow ( pi. xxii, tig. 3), the fcM)t and umler wde of mantle margin 
sightly lighter in i*olor, the rhinoj>hon»s darker, the branchial plumes yellowii<h white. In alcohol 
the yell<»w color in lo«t, but the white often rt*mains. Mantle margin thin, crcnulate, wide, extemling 
well U'vond the f<>ot, its ventnil surface showing a line reticulate system of whitish lines, the meshes 
c<»arser nearer the l>o<ly an<l InM-oming smaller towani the e<ige. 

FcK)t ehmgate, elliptical, the anterior and jMisterior ends nearly etjually roun<leil, the tail pn^jin-t- 
ing but slightly U'y<m<l the mantle U*liind, the anterior margin bilabiate, the uj»iH*r lip with a <iev^p 
UKHlian noteh, tlie lower lip fleshy, the lateral e<lge of fcnit thin. 

Sides of IhmIv lH*twi»en mantle and f<M»t very low, the r«»I«ir u lighter yellow than that of nota'um. 
UepnMlm-tive <»{H'nings in usual {Mi.»ition upon a prominent roundetl ]>apilla. 

Moutli f»i>ening very small, pon»-Iike, entin*ly nmceale^l lx»tween mantle ami foot. Tentacles 
very shnrt, tlattem'<l, adnate to the under .surface of mantle, close' together and direeteil f<»rwar<l. 

Khinophon^s not large, < ylmdro-coniciil, carrieil incline<l forward an<l outwanl, the clavus slightly 
<lilate<l, ctmicjil, the tip blunt, i»erfoliate, with al)out 18-20 k»avt»s, the stalk i ylimlrii-al, smooth, one- 
thinl the leriirth of the whole organ. Rhinoph(»res completely retractile within conspieuous sheath.**, 
with sm<K)th, thin margins. Ix'ngth of clavus, 4 mm.; of whole rhinoi)hore, (>-7 nmi.; height of 
sheath, 7 mm. 
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Branchial plumes 5, tripinnate, arranged in a circle, widespread ing, deeply retractile within a 
Hheath with high, thin, flaring margin, its edge smooth, its outer surface with small tulKTcules similar 
to those of the dorsum. Height of sheath 2 mm., its diameter 6 mm. Anal papilla at right of center 
of circle of branchia?, bluntly conical. Renal oi)ening inconspicuous, at base and sligjitly in front of 
the anal papilla. 

Dimensions of large individual, length ()5 mm., breadth 80 mm., height 12-18 mm. Width of 
mantle margin 8 mm. 

Internal anatomy: Nota?um thick, somewhat leathery in consistency. Pseudo-iwritoneum c(»lor- 
lese. Blood gland pale yellow, flattened, almut 5 mm. long by 8.5 mm. wide, its anterior bonier 
resting upon the central nervous system, its left border in contact with the loop of the enlongate^i 
pharyngeal bulb. 

Buccal tube cylindrical, white, 8 mm. long, dilating iKwteriorly into a conical portion, 4 mm. long 
by 2.5 nun. broad at its posterior end. From the center of the enlarged invaginateil jKwterior f&ce a 
long slender tul)e, 85 mm. lonj; by 1 mm. wide, describes a loop to the left, constricts suddenly to half 
its diameter and then dilates at the upper margin of the visceral mass into a short, thin-walled tube 
which loo|)8 forward and downwanl to pass into the cavity of the liver. 

The visi'eral mass is grayish, cylindricaK, about 18 mm. long by 9 mm. wide, its posterior end 
n)unde<i and deeply grooved vertically for the retractor muscle of the branchiae. The anterior end is 
obliquely trun(»ated upward and backwanl from the left side, the surface thus formed being variously 
faceted by contact with the anterior genital mass, the uppt»r surface with a dvep longitudinal groove 
for the esophagus and intestine. The cavity of the liver is large, centrally place<l, with various short 
cavernous ramifications opening into it, and functions as a gastric cavity. 

Hermaphroditic gland thin, yellow, covering anterior end and upper anterior half of the liver. 

The hermaphnKlitic <luct is short, alx)ut 3 mm. in length, narrow, and leads directly from the 
anterior l)order of the visceral mass into its ampulla (pi. xix, fig. 38 h. aw;;.), a large, straight, yellow- 
ish, thin-walled tul)e lying.along the inner border of the nidamental gland, 7 mm. long by 2 mm. 
broad, its anterior end recurved and narrowing into a delicate tul)e running outwanl along the sui^e- 
rior face of the gland for about 2 mm., where it passes into its substance, giving off as it <ioes so the 
spermatic branch. The s|)ermatic duct (pi. xix, fig. 38 sp. d. ) I)a8se8 directly into the left anterior lobe 
of a large glandular mass of a bn:)wnish yellow color, which overlies nearly the whole of the genital 
mass (indicated in fig. 88 by the dotted line), its lumen large and irregular, receiving branches from 
the various lobules of the gland. From the antero-median i)ortion of this prostate-like gland the vas 
deferens appears as a strong white tube, describes a loop forward and passes into the penis. Length 
of vas <ieferens abcjut 4 mm., gradually dilating into the penis. The penis (pneputium) is conical, 
thick, about 3 mm. in length, the everted glans thick, cylindro-conical, about 1 mm. long by 0.6 mm. 
in diameter, the tip blunt. The whole glans is thickly set with a series of strongly-curved hooks 
arranged in quincunx, about 36 // in vertical height and extending down the vas deferens for about 
180 /i (pi. XIX, figs. 89-40). 

The uterine <luct is narrow, 2 mm. long, dilating as it nears tiie point of entrance of the duct of 
the spermatoi'yst and opens into the siHjrmatotheca by a common tube with the vaginal duct (pi. xix, 
fig. 38a, t4. d). 8j>ermatocyst ( pi. xix, fig. 38 ac/). r. ) long, tubular, coile<l upon itself at posterior inner mar- 
gin of the anterior genital mass, about 6 mm. long by 1.25 mm. in diameter, its duct (pi. xix, fig. 38<i 
fj). c. d.) long and narrow, miming along the upper surface of the sj>ermatotheca to its anterior side and 
opening into the uterine duct, length of duct of si)ermatocyst 5 mm., its diameter 0.5 mm. 

Spermatotheca (pi. xix, fig. 38 sp. th.) very large, spherical, forming fully one-half the bulk of the 
anterior genital ma.«s, covered dorsally by the brownish gland of the vas deferens. From its anterior 
face the vaginal duct j)ass(»s outward directly into the vagina without any sharp line oT deman'ation. 
Length of vaginal duct about 3 mm., its diameter 1 mm.; length of the vagina 8.5 mm., its diameter 
2-2.5 mm. 

Doriopsis fuhxt is perhaps the commonest nudibran<'h to be found at Pacific Grove, occurring in 
the tide pools all along the coast at all times of the year, but iierhaps most abundantly during the 
summer months. Its egg bands are in the usual form of a long flat ribbon, about 7 mm. in width, 
closely coiled, yellow in color and fastened to the sloj)ing sides of rocks or to brown alga', and are 
also deposited abundantly in the aquarium, in which the animal may }ye readily kept. £gg-laying 
may occur at any time during the year, but takes place mainly in summer. 

Type no. 181286 U. S. National Museum. 
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Family C. PHVLLIDUD.e 

Body eutKYiriai-eouSt uval <»r elon>^aU'-«Jval» mi>Mie|>re**g*?d. lleA+l imiistiuct, oral a()i»rt«re prjre- 
like, tentaclee f4hort, connate at the base, fornnn^' a very j*horf veil atKJve the oral a|ierture, euh^ati^, 
digitiforni or depreaseil, free, rarely {Phtfthiiin/ntiM) altixed; rliinophnrt*?* retfMclihj ink* nheatht*, tht* 
dttvu^ l>erfoliate- Eride^ uf IxxJy altnoHt e<|i»aHy rt»ufjdi*d. Xotanim dilate*! in h« whole eirrninf«T- 
©noe, the fiaMial inan^in everywhere extenthn^ hfyotid tht' foot, liark iihutiHt alwayn uneven, tnl>er- 
cfilale; tht* tuhcreiile?* foriiiin>c niid-durBal longitudinal 9erie>< or :irnirij;e<l in ♦jnineunx; the liiilo of 
the anterior inlK^nndesi of the lateral series perforated hy tlie rhinoj>hore> or eonti;jriions to thcin; the 
halo of the posterior mi-ihtm Herit'js (gemii* Prtprin excepti*<l) i>erforj4te<l l\v the anIiH or eontigiioiiw lo 
iL ♦ ♦ «^ External portion of the under »ide of mantle nmrjrin smooth, the inner iiortitin l^earmj? 
thin tmngvcf^ie branehial lamellie, interrupted in fn»nt by tin* depresHii»n for the head, on the right 
aide by the iL^nital pajiilla. Anal a|^rtui*e po»«ten>-me<iian ujHm the rlorsiim nr, rarely (/V|/^r«i), 
l»etween iimntle anil f<>ot, the eylindriad reetal tulie projeetin^j from its <'avity» a j^roovH' on it** Hjfht 
side le-ailin^f Ixdow to the renal jxjre^ Sides of Uwly low. Ihf f<K>t well develo]»^d, narri»wer, and 
Hiiorter than I ho mantle* 

Oral tuVw largi*, snetoriah pyrifonn, gytnmetrical (usually >» or asynrniehiui*! i»n acei>t]iit of a 
rejyruitir orirn*4rnlar i;lnndtjlarnirt«-i ciivennsr it; ludiind ntntimiefl into the iMni;. ( yHndneal pharyngeal 
bulb, «li*stitute of numdihk"?^ and rarlula, Poy^terior v-nd of livt-r not cleft. Peni>J arnitnl with a ^'^^ 
of h*x>k». 

Family \). POLVCEKID.i:. 

Branehise of pinnate plumes arranj^ed in an arc or eircle, united or separate at their bases, \iever 

retm( tih* iht4> a c-^vity. Clavus of rhiiiophori*8 usually f**'rfoliate, Pharynjft^al bulb !^ometiniC9 with 
a Kuekiug ero[». 

Subfamily XL FOLYOERIINE. 

FWmIv more or lr*«* elongate* and limarifortn; dorsum Kcan^ly wt off froui the nide*. or Willi a 
prominent luleral mannn; fhmtal Itndi more or less pmuunent, ftimple or ornamenttvi with Minple or 
composite* Ap{>endrt^es; on eaeh side (»f the darsmm nften either a j«ingle dorsal ajijienda^e (bmnehliil) 
or t«i*veral mmple or ii>mjKi»ite ones in a serit^ alonj; the margin. Rhiu<»jilu»res with or without' 
fthcmthF*, tite elavuJi usually pfrfobate. ' Bran eh in* of few phini*.^» the pluuit*** often eom|x»8ite, Teii- 
laehMf»mall, lo^Hdike, foldhke, or aurieulate. F<Njt not wide, usiially rnundt'd in frtint. Pharyngeal 
Inilb iiimple, Buen*! eavity U(*iial1y armed with mandibular lan)iiin* f oftt-ii iiiadf u[» of mitiute rods), 
Rhaehi*«of rufhthi nsmilly naked; the larger lateral teeth unHnate, the external onee »im|iie, usually 
withcmt hook^. Olans jieius armed with a *«erie*» of li«M>ks. 



0«naa 10. £0ni£8 Loy^ 

t^l^ru Lo^n. Ofvefv. Vcloii«k.>Akft4«iiii«ns F5rti.. L T»iV. |n 49. Ind. man., UMa, p. 6, 

LfU'i^ii. AMef And tfaitoock. Monogf, part IV, \H\ fttfiK I, pi 21; yurX VI. fura. 1. pi. 17. flir*. J3-lft: p*rl VU, 
|M\\ p. 41. XIX, pr -Ifi sup., fW. n.— 4» <>, ^tum, MhIK TvtL. iir<a, Norv., I'^TH, \nU. XIV. (Ijf, Pirtl», 
, Oerirh. ISettr. «. Ki'tintcjlw «Ut IVvycfru'li-n, U. t*^i v.^rh i\ k k /nnl, b.u «;<*, wj^n. XXX. p, 64». Byitom tier 
Kiidltir. (}ii«C«f<Dpod«n, \mfl, p. U'K 

Boily (H*mrwhal timacifonn, notiutit, ri^id, wiUi numerous Uibert'uirsalMtvt\ mostly in rows; frontal 
marKin narmw, tutwrouUte; ]ja)lial man^in iiniiuapicnous, tuV>ereuiate; elavut*i>f rhinii]ihorej? simpie, 
their itht^thH <d»liipie; tentadeH t^Qiall, loliiforin; branchia* of inm tripiunate Icsavee, aach oni* protected 
l>y a j^t'uUar individual lolie, 

Ijibial ihw with a l>and o( ndnute hmIh «'l*i«e to the Imi-tid apertmv Itelow; a lur^e mandible 
preeent at»>%*e, Ha^lula m(Mh*rat4'ly wide; the rhaihi^ naked; pleunu with mtmy uniformly hooked 



OPISTHOBRANCHIATE M0LLU8CA FROM MONTEREY BAY. 188 

11. JEgires albopunctatus MacFarland. 
[PI. XIX. fijfs. 41-i-i.] 
jEffires cdbojmnctatud MacFarland, op. cit., p. 45. 

Body arched, not at all depresj^ed, robust, highest and broadest immediately in front of the 
branchial plumes and sloping rapidly behind into the broad, bluntly rounded tail, in front more 
gradually. Dorsum thickly set everywhere with short, blunt tubiTcules, cylimirical or with slightly 
expanded apices, arranged in irregular rows. Frontal margin narrow, closely set with tul)ercule8, 
continued l>ehind the rhinophores as a tubenmlate ridge, becoming less and less prominent until the 
dorso-lateral margin is at length marked only by an irregular row of tubercules, curving upward and 
meeting the median dorsal row of the tail l)ehind the branchiae. 

Foot narrow, linear, the sides nearly parallel, tapering abruptly behind into the bluntly rounded 
tail, in front truncate, undivided, the angles simply rounded. 

Mouth small, inconspicuous, with a small, lobelike tentacle on each side. 

Sides of body set off sharply from margin of foot, smooth below and in front, behind and above 
with three unequal rows of tubercules diverging slightly posteriorly. 

Ground color white or yellowish-white with irregularly scattered small, dark-brown spots, or 
entirely white. Margin of dorsum and everywhere between the tubercules sprinkled with minute 
dots of pure white. ^ 

Rhinophores simple, cylindrical, truncate, 0.5 mm. long, completely retractile within prominent 
tuberculate sheaths, the 5-6 tubercules and the margin being high on the outer side and quite low on 
the inner one. Between the rhinophores a median longitudinal row of tubercules becoming irregular 
behind. 

Branchial plumes 3, tripinnate, small, each one protected by a large irregularly tuberculate lobe 
at its outer side. 

Length of large individual 13 mm., width 3.5 mm., height 4 ram. 

Pharyngeal bulb short, strong, nearly spherical in shape, about 2 mm. long, slightly less in height 
and width, the radula sac projecting behind and below for 0.5 mm. The labial disc is convex, the 
opening triangular, clothed with rather thick cuticula. Above, forming the roof of the opening, is a 
single, broad, thick mandibular plate, a narrow girdle of fine rodlike cuticular thickenings guarding 
the opening. The mandibular plate (pi. xix, fig. 41) is quadrangular in form, its anterior cutting edge 
very thick, straight, the posterior one much thinner, rounded and colorless. Width of mandible 345 >u. 
. Radula broatl, deeply grooved, colorless, except in the posterior rows, which are yellowish. Teeth 
in 16-22 rows, the last two immature, the formula of the dentition 17-0-17. Rhachis narrow, naked. 
Pleural teeth 17, similar in form, strongly hooked. Shaft with the usual thin, winglike process on 
the inner margin, as shown in plate xix, figure 44, which represents the fifth and sixth pleune of the 
sixth row. The innermost tooth is the smallest of the pleurte, the succeeding four increasing in size 
pi. XIX, fig. 42), the remaining ones nearly equal, the outermost one slightly smaller (pi. xix, fig. 43). 
Length of innermost tooth 0.09 mm., the outermost about 0.09 mm., average length of teeth from 
middle portion of row 0.108 mm. 

The anterior genital ma^s is plano-convex, the plane surface directed upwanl and inward, ellip- 
tical, about 4 mm. long by 2 mm. broad. The s{>ermatotheca is spherical, 1.2 mm. in diameter, and 
lies upon the anterior upj>er lK)rder of the genital mass. Oi^ening into it close together are the vaginal 
duct and the oviduct, the former i)aF8ing straight outward to the vagina, the latter short, receiving 
the duct of the small pear-shar»e<l si)ennatocyst and uniting with the hermaphroditic ampulla. 

The penis (pneputium) is 0.450 mm. long by 0.210 mm. in diameter and passes gradually over 
into the slender vas deferens. The retracted glans i^ cylindrical, short, bluntly rounded at the end, 
0.372 mm. long, its canal clothe<l with very minute, densely set hooks for 0.108 mm. of its length from 
the tip. 

Habitat: Under overhanging rocks at low tide all along the coast from Monterey to Point 
r^bos. Not rare. Especially common upon sponges in a tunnel-like grotto formed by the waves hear 
Pebble Beach, on Carmelo Bay. Very sluggish in movement, shuns the light, and soon dies in 
captivity. 

Type no. 181282, U. 8. National Museum. 
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Oemis 11. LAILA MacFarUnd. 
[PL xxvTi, (\>r. J^: vl. XIX, flgi*. iii-5o.] 
itti/a MRfFttrlHJul, op. ciU, p. 4E 

IkKly«leproHi»*e<l; frontaland latemlniurjifint* narrow, set with rhih-shapr^l iiapillK^; rhinophores retrac- 
liks r lav U8 perfoliate; IviMrnhial pImneH f<'v^% trijiiiirifltt*, fjnnretrat^tile into ii**h€*atK: t^'utarles blunt, 
eanalif'uUite. A rtattjene^J !«o1*maT>;iiial r'ld^i^ on oarli s^i<lt* of the anterior en<l of the Wnly just hehmd 
and alxjve the tentarles, 

Notahial annatiirenor mainlible?^. Ka^inla not narrow, the rha^'hia withaHiii^lesenej*of flattine*! 
gpurioii^ teeth; tirst plennil tooth KJemler, hoak-h'ke, tlie si^eond large, the re.rnHinini^ latenil teeth 
(lCkl3) Finaller, tiattenerl ^ 

Olann jH^nisanne^i. 

ThiH >fennt< wan pmpo^efl for the re<'eption of tlu* following: fornii It is aMit*(l to the j?enera 
TrioiHt Johnston and Jmn lltTrS, hnt differs from the (ii-st in the ehararter of the frontal aiijK^iiilagei* 
and in the pre.yeiu*<* of j«pnriou-t ti*i4h on the rharlii.« t^f the raihihi. From /*»fi it differs in tlie al»tsence 
of niaiiiiiblef, mv\ from Ijoth in the pre>»en<'e of the ^nbmarginal flattened! ridge or lotie* 

12. li&ila GOckerelU ^lacFarlamL 

fPl. xxvn, fl^ 13; pL xit. flp*. i&^h] 
Laita cocktrelli MarKiiThind, op. cH,, p. 47. 

Body elongate^ ilepreTtt^ed, the end« rounde^h tlie Imek »Hghtly w>nvex, the manth* niarjfin prottS 
nent» ove^lapl^in^^ tiie f<»ot everywhere exre[>t lieliind. 

JDorHnni rounded l t>l. xxvii, lijf. Inj, jjrently sh^pin^ tn ^ides and anterior and ponterior end.« Irrmi 
region of the heart. I'alHal margin Ix^aring elot*ely >*et, s^tont, dul>'f*hai>ed pajfillii' arrangi^i in iihort 
obliipie rowH of H-4 pajiillse In eaeh, inrreai<in^ pro^r*'8sively in mze from tlie ontennfwt ones towanl 
the median line. Length of papillae Mt mm., bre^ith up to 1 mm. l-jich papilla is supported hy fin 
axial eohinm of Btrong s pie ules- Mtnlian portion of dorsum with numerous «catteretl low tulierculeB 
of varyinip size, the largest near the mtnlian line, Wtween them the surface smwUh. 

riead wide (pi xjx, fig. 45 ), sloping ahov*^, the frontal margin prominent^ bearing j»apillflp giniilar 
Ui those of the Hidei* of the mantle, the moiith tijwinng large willi eonHpiruous tlet*hy, plieated liije. 
Along the f^itle of tiie ht'ad and anti^rior end of the hudy on eat*h t^ide a fii^hy, fiaj»-like Huli^mlliill 
ridgt? (pL XIX, tig. 45ij), its* anterior end jUMt >j>ehind and nlightly afMive the bas^e of the oral tentacles, 
do!*e Inflow the pallial margin and [>aruHel to tt. Tin* anterior and |w>Mterior endt* of the ridge are 
rounded, it.^ mai^in sm<Mtth. Length of ridge 2 mm., width t).5 nun, Tentiwdes eylindro-<-oniea]» 
trunrate» grrmved c.in upfw^r .surface througtiout Iht* entire length. Length ab<iut 2 mrn., diameter at 
buee 0.7 mm., at ai>ex 0/d mm. 

Foot linear, ahrnptly jminte^l iKdiind and extending l^eyond the mantle, its marcins* thin and bn>ad, 
in front squarisli, ^ilijjhtly emargitiate, the eornern ronuiled, deeply hi labiate, I lie npj>t»r lip projecting 
Wvond the lower and s^lightly c Mirave (pL xix, tig. 4>i. ) 

Rhiiioph<»re.'^ rrtrartile within ^imiKjth margineil sheath^?. Stalk and elavut* of nearly equal length, 
tapering to a lilurited a[H-x, the davuH slightly dilatt^l, iterfoliatn? witli atwrnt VA leaves. 

Bran eh in I phintee 5, nonivtraetile into eavity, tri pinnate, in an ineitmt*h*te rirel*^ tlie center of 
w hieh i?* ixH'upied h\ the anal (mpilia. Renal opening at right of anal tiapiUa and near its base. 

Genera! color yellowish white, t^lightly tran.Hhut*nt. ClaviiH uf rhitiopliores, proeessea of [lalli&J 
margin, and tail tipf>e<l with deep orange red, the branchial plmm-H and dorsal tnl>ereule» ocea8ionaU>* 
tli*cked with the »*ame color. Dorsmn niarkc<l with irregular network of transparent lines upon the 
whitish baekgrouml, the effect of the nmltitudinous spicules j^hining through the t*kin. 

Total length 20 ntpu, width 7 nun., height i\ mm. in the largei*t individual taken. 

Pharynift^al fiulh i^fnall, tlattenetl, oval in shaiie, the radnia sheath pri>jei"ting slightly behind. 
Length 3 mm.^ wiflth !i iniiL, lieight 1 mnu, in an individual of 15 tmn. length. Lif> dii^k diretleil 
obliqnely downwanl, ntrongly ct»nve>c, tYivered hy thin ixdorlew* euticuhi, the o[>t^ning vertical, Hlit-like, 
with a alight T-shai>e<t widening at rlnrsid and ventral mari^iuR, f*>rmed by shallow grooves at eith<ir 
eide, A slight ring-like thickening of the cuticle mark« the of>ening; beliind this the eutide baa a 
faint leaeelaleii ttpi>eaninee. No distinct mandibular plat*? pref»erfl. 
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Radula nearly colorlesj?, broad, with wide median groove. Teeth in 76-82 rows, the last 2 or 3 
rows incompletely developed. Rhachis narrow, averaging 19 // wide, with a single series of colorless 
flattened plates occupying nearly the whole width of the rhachis, nearly rectangular in form, slightly 
broader at anterior than at posterior end, the edges irregular in outline. Average length 0.018 mm., 
width anterior end 0.011 mm., i)osterior end 0.008 mm. ( PI. xix, figs. 46, 48) . Pleural teeth 2, the first 
one (pi. XIX, figs. 46, 47rt) a simple, strongly curved hook directed vertically, its shaft somewhat expanded 
and flattened at its posterior end and fitting cla<»ely to the second pleural tooth. Length 0.036 mm. 
The second pleural tooth (pi. xix, fig. 476) strong and heavy, the shaft irregular in form, oblique, at its 
upper end two strongly hooked cusps, the inner one smaller and directed inward, the larger outer one 
being more vertical, the two together forming a crescentic figure as seen from above. Below the inner 
iKx^k a strong rounded elevation on the upper portion of the shaft, passing obliquely outward into a 
ridge. The lower end of shaft bluntly rounded, Ijearing a slight wing-like elevation on its outer face. 
Length of lateral tooth from end of shaft to crest 0.038 mm., diameter below inner cusp 0.011 mm. 

Uncinal teeth 10-13 in number, closely set, pavement-like, presenting from above an arched, 
quadrangular outline with two pointed cusps at the lower angles strongly developed in the first 4 teeth 
(pi. xix, fig. 46 c, (/; fig. 49 ^/), but much reduced and finally disappearing in the remaining outer 
ones (fig. 49 g-)i)y which become modified into flattened plates of considerable thickness. 

Glans |)enis long, cylindrical, blunt, about 0.6 mm. in length by 0.04 mm. in diameter, with an 
armature of minute thorn-like hooks arranged in 10 to 12 slightly irregular longitudinal rows 
(pi. XIX, fig. 50.) 

Habitat: Under shelving rocks in tide pools along the coast, especially near Point Aulon and 
Point Pinos. Not rare. Much smaller individuals of the same species have l>een collected at San 
Pedro, Cal., by Prof. T. I). A. Cockerell, who has very kindly turned some of them over to me, 
together with his notes upon the same. I take pleasure in dedicating this species to him. 

Type no. 181290, U. S. National Museum. 

OenuB 12. TBIOPHA Bergh. 

Triopha Bcrgh, On the Nudibranchiate Gasteropod Mollusca of the North Pacific Ocean (Dall.Explor.of Ala.ska,I, Art.6), 
II, im), pp. 261-266, (also in Proc. Acad. Sci, I'hila.. 1H80. p. 112). System der Nudibr. GasSteropoden, 1892, p. 148. 
Die Opisthobranohien. Bull. Mus. Comp. Zool., XXV, 10. 1894. pp. 184-187. 

Form of body somewhat limaciform; margin of the narrow frontal lol)e with a series of short 
simple or composite granulose appendages; margin of dorsum with nodulate or short-branched 
appendages; rhinophores retractile, clavus perfoliate; tentacles short, calyciform, the outer margin in 
par^ cleft (auriform); branchife of few tripinnate leaves. 

Mandibular plates triangular, made up of short, closely set rodlets. Radula rather narrow ; rhachis 
with several series (4) of spurious teeth; pleuwe with several (3-18) rows of larger teeth; lateral teeth 
many (10-18). 

Prostate gland large. Glans |)eni8 armed. 

This genus was established in 1880 by Bergh to receive two species of nudibranchs from the 
Pacific Ocean. Of these the Tr. carpenter i (Stearns) occurs in Monterey Bay and is here given, while 
the two following species are new but undoubtedly l^long to this genus. 

13. Triopha carpenter! (Stearns). 

[PI. XXVII, figs. 16. 17: pi. XIX, figs. 51-r>5: pi. xxi, figs. 108,113.] 

Triopa earpenteri Steams, DeJicription of a new genns and two new species of nudibranchiate mollusks from the coairt of 
California, Pnx-. Cal. Acad, ik-i., V, April 21, 1H73, p. 78. fig. 2.— MacFarland, op. cit.. p. 4s. 

Body limacifonn, elongate, robust; anteriorly obtusely rounde<l, posteriorly rather bluntly pointed. 
Head obliquely flattened, semilunar, l)earinga narrow frontal margin (pi. xxi, fig. 108) extending later- 
ally beyond the rhinophores, continued behind into the less conspicuous dorso-lateral ridge, and bear- 
ing along its whole length a large number of irregularly lobed and tuberculate papillie (pi. xxvii, figs. 
16-17). Dorsum slightly arched, set off from the sides by a series of tuberculate processes (5-9), of 
varying size and form, bonie u|>on an inconspicuous low ridge, in many cases almost indistinguishable. 
The first of these pmcesses lies in continuation with the frontal mai^in in the region of the rhinophore, 
the last 2 or 3 behind the branchia*. Scattereti upon the minutely granuligerous dorsum many smaller 
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Bimple ur t'cim|>ound tuW^nleti, in t^oiiif eat*eg appruximrtting the Azv nml foinpU-xity t»f \he marvinal 
0De8. These are usually irregularly arranged, tendtnj^, however, iti stnne indtvidimls to form a itiediaa 
Berie«i| especiaUy in the head rf*gion (pK xxvn» fi^r- Iti)- Bc*hind the hram^hia' a ujedian tnhert:le, 
often several scattertvl one^» and in front of the rhinciplmrea 2 or *i similar ones. 

Rhinophorei* retraetile iutn prvfuiinent gheathj^, the jiiaiyins of which are Ihin^ ^nooth, or slightly 
wavy in outhne. Stalk stout, erect; the clavus eurve<l tiaekwar<l and upward, perfoliate with 3f>-30 
leave«« 

Brauchiie 5^ latere, tripiuoate, wide Hprt^adinjr> entirely t-ejiarate at the l»a!<e; 1 anterior iue<lian 
plume and 2 pain* of lateral <me^. In the center of thie inrt-lo of hranehisi* ij< the anal papilla, a 
c*on«pieiiouB coniciil elevation liearing the anal opening; at ita mimmit. Near its hase on the right 
Hide le the ntinute renal pore. 

Tenttt4*le« short and «tout| auriform, a luogittidinal iwlit extendinjr along their outer lx>rcier, the 
niarKing of which fold together (pi. xxi,fig, KW./i), In aleohohc niaterial thfse oFpinj> often take on a 
euplikt* forni, due to shrinkage. 

Anterior mai^in of foot roundi^l, the iddea nearly f»ara]tel, the posterior end rather abruptly 
1 minted. 

General VmhIv color while (pL xxviutigg. 16, 17), incline*! V* yell«»wif-h al)ove, often sprinklt^i \^ith 
minuti* white HIM its b<jrneut»on very gmall tu^iercles. Tipeof hramhiae, rlavn>j (4 rhinophoreji!, a[>p»endag*« 
of frontal and lateral margins, and the nuuierouM R'atteretl tnlierrlea of the dorsum a deep />miig6 
color. Numerous irregnlar blotches of orange are also i*faltere<l along the sides of the animal ill 
no regular arraugement. The region of the^ bj<Iy tieneath the gill plumes i© darker, cau^e<l hy the 
deep brown liver shining through the skin. In alcoholic specimens the orange color is logt and tlia 
epetnuiene are everywhere white* 

I'haryngeal api»aratnt» large and strong, in ehajH? Imncately c onical, slightly iHjmpreaied laterally, 
the radula 8h€*ath [jrojecting Ijelow and ludiiiul as a roumlt^l iMiiineniv. 

Lip disk i*tn>ngly convex, covere*! hy a Ptmng, hrowninh yellow cuticuht, the opening inverted 
T-9hai)e (pL xtx, i\g. 55). Behiml the oral slit on each side tUe cuticula piLsse^ into a triangular^ 
brownish yellow plate, broad alx>ve, itsajx^x ilirtH*ted downward. In an individual of 5 cm. length 
this plate has! an extreme length of 2 mm. and a height of 3 mm. and [» nia<le up of closely set slightly 
ciir\e<l biutit rrjKia, thoee of the anterior border having a length of about 0J50 mm. and a diameter 
of O.IXM mm. 

Rjidida broad, deeply grooved, dark amber hi color. Teeth in 33 rows, of which 3 are immature 
at the end of the Mheath. Rhach is broad, l>earing 4 rows of flatteJU'd piales ^jspurions teeth). The 
inner 2 rows of the*e pliitcs, in the older iKvrtion of the radnla, are <juadrangular, ali^mt lHO/< in 
wiillh by the Mime in length, grayieh yellow, the anterinr margin tliickcni^l and stiiooth, the lateral 
and poe*tertor ones irregular (pi. xix» fig. 51). In the younger, |Mi»^terior jMirtion of the radula the«e 
plati*»i lNx^>u>e lighter in color, tra[>ezoidal in shajte, and much wider than long (pi. xix, fig. M); e. g., iti 
the thirtieth row, length of plate 0.150 unu., width of jwieterior margin 0.240 mm., of anterior margin 
0. 165 mm. The outer row of median pUite« is uiade np of more triangular thickenings, the rounded and 
tlightly thickeneil anterior mari^in lieing nmcli narmwer than the iKjetiTior one, the uuler margin 
pr(dong**d liackwaril, e#|a*eially in the posterior j^rtion of the radula (fig. 54), where it bec»:>uir» a 
long prtH*ess extending under the pleune. Pleural teeth yellow, strongly h<x»kiil, of nearly uniform 
tthajte and si«e. The numl)er varies in different individuals from i> to 18. To five different raflulye tb© 
ntmilier of plmmd teeth wa.-? 13, IH, 10, 9, 14, though for each radula the isumlMM' is c<mMant in all the 
rciwi. The liase **( ea*"h hoijk lx*ar» a wingdike priH'es«* ONtially direcle<l at right angles t* the direction 
of the luMjk, and hence easily overltMjkeil (tig, 53). The uncini (fig. 51), quiulriluteml in geiieml 
outline, vary from \i to lA in number in differi*nt raduhe, while in the same radula the numlx'r m nut a 
cofiHiaiit one for all of the rows. A conspicuuiis longitudinal crx^i dire<aed towanl the me<lian line in 
bonup by most of the uncini. It gtmlually docnrases in site U>wanl the outer jiortion of the radulu 
and le entirely lackuig in the outermost three or four uncini (pi. xtx» figs, 51^ f>*i)* 

Tlie ewiphagus is a n<tarly straight nnUKMihir lulie iMis»ing almost ilirectly backwani from tlie 
pharyngeal bidb^ lO nim. in length artd reaching a diameter id 3 rani. At the anterior Ixirtler of ihe 
I'iwvml truif" into the stomach, which lies in a deep, oblique grr>ove in the anterior end of 

the liver. I ' 'h df^crilies a simple ItKip fn>m right to left^ iln pyloric portion, etnerging from 

tltc ItToron Uie lower left-hand aide^ curving upward and fi>rwarfl upon the upper face of the liver« 
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thence in a broad loop backward to the anus. Total length of the intestine about 23 mm. The liver 
is bluntly conical behind, its surface smooth, the anterior end bluntly flattened. The oblique groove 
in which the stomach is included divides it almost completely into two unequal lobes. 

The hermaphroditic gland covers nearly the whole surface of the liver with its rather thick lobules. 
The hermaphroditic duct is very long and slender, and, arising from the anterior dorsal side of the 
groove in the liver, courses forward and downward to the posterior face of the anterior genital 
mass, where it describes a series of irregular loops between the spermatothera on the left and the 
nidamental and albumin glands on the right, this portion being slightly more dilatetl than the first 
part of the hermaphnxlitic duct, thus forming the hermaphroditic ampulla. At the anterior end of the 
nidamental gland the ampulla constricts again, gives off the spermatic duct, and passes into the 
nidamental gland. The spennatic duct dilates almost at once into the long, thick, lobulated prostate 
gland, about 14 mm. in length by 2 mm. in breadth, which describes a loop (pi. xxi, fig. IIS, pr.) upon 
the anterior face of the anterior genital mass, the distal end of the loop being again bent upward ujwn 
itself. A convoluted vas deferens succeeds the prostate fur about 4.5 mm., dilating at the upper 
anterior surface of the anterior genital mass into the obliquely placed cylindrical ampulla, 4.5 mm. 
long by 2 mm. in diameter, its distal end directed toward the median line of the animal and doubling 
sharply outward toward the penis, into which it dilates. Glans penis and distal portion of lining of 
its lumen armed with minute hooks. 

The vagina, 4 mm. in length by 1 mm. in extreme diameter, passes straight inward into the short 
vaginal duct, which opens through the outer anterior wall of the large spherical spermatotheca. The 
latter organ (pi. xxi, fig. 113, up. th. ) is about 5 mm. in diameter and makes up about one-half the bulk 
of the anterior of the genital mass. From its anterior face is given off the uterine duct close to 
the entrance q| the vaginal duct. After a short course this duct passes, as usual, into the nidamental 
gland at its anterior inner face, receiving midway of its length the very short and slender duct of 
the spermatocyst. The spermatocyst (fig. 1 13, sp. c. ) is j>ear-shaped, 2 mm. long by 0.7 mm. in greatest 
diameter, and is placed transversely upon the upper anterior portion of the nidamental gland in 
contact with and partly covered by the proximal end of the prostate gland. 

Dimensions of largest preserved specimen, scarcely at all shrunken: Length, 60 mm.; height, 
immediately in front of branchia?, 29 mm. ; greatest width, 15 mm. ; width of head, 15 mm. ; maximum 
height of dorso-lateral processes, 3 mm. ; length of foot, 57 mm. ; its greatest breadth, 7 mm. 

Habitat: On brown kelp of the fucoid zone and under overhanging rocks in tide pools everywhere 
along the rocky coast from Monterey to Point Lobos. Altogether the most common nudibranch of the 
region and the most conspicuous one, owing to the contrast of the bright orange color of its appendages 
with the white of the body. It is avoided by the tide-pool fishes as apparently inedible, its bright 
colors seemingly serving a warning purpose. 

A specimen deposited in U. S. National Museum (no. 181291). 

The fragmentary description of Stearns (1873)« is based entirely upon external features, but is 
sufficient to render certain the identification of living specimens. The foregoing brief anatomical 
description, especially the stnicture of the radula, shows that this is a s|)ecies distinct from Triopha 
modesta Bergh, with which it has been united by the latter writer (Bergh, 1894, 1. c. ). 

14. Triopha xnaculata MacFarland. 

[PI. xxviii, «g. 18; pi. XIX, figs. 55a-69; pi. XXI, figs. 106, 107.] 

Triopha maculata MacFarland, op. cit., p. 49. 

Body limaciform, strongly rounded above, plump, the back passing over insensibly into the sides 
save for the line of processes which indicate the l>oundary. Sides slightly compressed, a shallow longi- 
tudinal groove imme^liately alx)ve the margin* of the foot. Foot linear, bluntly rounded in front, 
less so behind. Head flattened in front, sloping forward from the rhinophores to the wide semicir- 
cular frontal margin, which l)ears a fringe of from 10 to 12 short, stout processes, each of which toward 



a "Animal slug-shaped; anteriorly obtusely rounded, iK>steriorly ix)inted, somewhat attenuated; cephalic tent»icle« 
clavate, upper part of same of an orange color, below white; gill plumes 5. arborescent. resi*mbling fern leaves, tipped 
with orange; plumes and tentacles ^ inch in length; the former situated in the middle of the back somewhat posterior 
to the center. Six tentacular processes on each side, tipped with orange and ^ inch long; also short tentacular processes 
in front of the head; body li inches in length, translucent white, covered with fine i)apillw of an orange color. Habitat: 
Monterey, at Point Pinoe, near the Iigh^hou8e, on the under side of granite rocks at edge of laminarian zone." 
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its dist&l end branehes into several b&tiiit or knohfike divisional, which may in turn be branched or knob- 
Ik?*! (pL XTviii, f!|f, \H). This fnitiml uiarKiri extends laterally below the rhtnophores and in ifi 
pmloniirution alonif the doreo-latenil niarg^in is a 8eriei< of 4 to ahnrt^ branrhed i>rnces?>e?i ej^rtentiiUl] 
nimitur to ttu>»e of tho frontid mar{fin. Po!*lc*rior [Kirtion of thn ImhIv *»lopin^ rapidly downward from 
a [toint just in front of the branohife into the short; blunt lail» which is highly art'he<l ul»ove. 

Rhiuophores «ito«t, chilH^haped, ri.-ing from a foriic*al Ijaae and expanding above into a br*>a<l€»f 
clavaft^ direi'te^i b:*i>kwar«l and in turn tafierinie Ut a blunt lip. Length of tlavua the fame m that of 
the stalk, or nearly eo, aliont 3 mm. ClavtiB jierfoliate with about 18 platen, whirh are babitnally 
earned in a nearly vertical position, Khinophoncf? r^^traftile intu c<inical sheath?* alioul one*thin1 th*- 
height of the whuk* rhinophofe. Margin of ghiiith isnKMith or slightly fn*nuiatet flutisl tnngitudimUly. 

Below the broad semilunar frontal mar^ti (pL xxi, fig. 1D6) the rounded, full-lipped nunitb,, 
giickerdike in general a|>T>earant'e. at each »ide continuous with the oral tejitaele-<. Oral tentiielt! 
fturifonu, diret*ted forward and outward, the ba»»e cylindrieal, outer half deeply gniove<l on up|»er 
»ide and transfonne*! into a rolled plate, trnnaite at top with a wavy, sinuous ninrgin (pL xxr, <$g, 
107). Greatesitt diameter <>f tenta<'le*< eijual to one-half their total length. 

Bmnchiip nn fto^terior dorsum arrangeil in a cirele about the anos in h tripinnate divisions anainir 
ffLim fiefiarah^ liawee. Anterior plume nnpatreii in metiian line^ the remaining 4 [mire*] and laterally 
placed. Plume« low, wide s|>reading, nonretractile. 

Anal o|>**ning at summit of con^piourju^ cylindrical papilla in the centef of the circle ol branehiie* 

Renal n|iening an inctDm^picuous i>Ht on the t^iaM' of the anal papilla on ttj* right anterior mde. 

tailor of dorsum and sides yellowij*h brown, uj^ually of very deeji s«hade, but in mime individuals 
quite lighL I»orsum ami fidet* of Ixniy everywhere thickly pet with nmall bUiii-h-white rciund ur oval 
ifjMit^, each one fonidng the center of a very slight |>olygt)nal eminen«'e lxiunde<l by narrow oninge- 
yellow lini*«* «iK>n the dark-ltnriwn Ijackgnmnd 1 1>1. xxvrii, tig. IS). t>M»t l>elow orangi:' yellow with line 
dark-brown tteckn Kive at the margins, which are clear deep orange, shadJn^Lroff above on ihe^tdes into 
thi* di*ep yellowi«h brown of the dorsum. In smaller individuals the general colors are usually lighter, 
tending to a light orange, the lighter bluii»h-white PjHit* lieing i*maller and l*^?*^ 4*onspiruouB. Frontal 
and don^a^-lateral proce«^^ and tip*» of branchial plume?* bright orange or vermilion, >shiuling lielow 
into ilArk l>niwn. Stalk of rhinophort* yellowish, leaves and anteri>me<iian line of clavui* and margin 
of theHheath e^lu'ed with bright orange re«1. 

ntar>ngral bulb very large and strong, t^nical, slightly t^»mpre«8e<l laterally, the radula sh^ithj 
pr«>jecting Wddnd ami l>elow a?* a roumle*! eminentv. I^n0h 4 mm,, width 2.5 uim., height 2 mm. 
in an indi%idunl of 15 mm. total length. 

Labial ilisk obH<|«e, o%'ttl, jKimewhat con%*ex, the ojieningof an inverteil T ur Y shaf>e (pi. xix, tig, 
69b Cuticula not thick, co1orle««, prolongetl inwani to fonn the tubular mouth lining, itsside« cun- 
tlnaone with the dark yellow, triangular mandilndar plates chanKleristic of the genus, Thes«e plate* 
nrv brua^le^t aKive, the ai>ex direct etl vcntrally, and ihe anterior and dtirsal margin-** are of tKAarly 
ei|ual It^ngth, forming a right angle* at their junction. The plates are made up of short, flexible, bluDt» 
cri««-striat4wi nidlct^ having a diameter of a))out H fi* 

Hadula l>road and whort, dt?e|tly gro<JVe<l, light yellow in djlor, and made up of a1>out 14 rows of 
te«*tii. Rhachi* bnrmd, tN«iiring 4 i»erit*tf of thtttene<l jihites* I wpurioim teeth). The 2 innennost rows 
are (quadrangular in «ha|ie, colorltsae, the anterior margin thickeiie<l Miid fairly >*m<N>th, the |Misiifrior 
one ia|9r«^ and irrrii^ular ( pL xjx, fig. 57, a), Thea*!^ plates increaiN? in length from the anterior (older) 
end of the railnia backm^ard, and alf^s though l<^, in width, the genend 4|uadningular shafie remain- 
icig the aanie. The outer rtiw.« of rhuuiiidian plati^tt are made up of llatteneil triangular elements, 
alighlly larger lowar^i the shi'ath than in frt>nt> They an? a()out m long as broad and Ijear a more err 
l(9« extenaive thickening in the ci*ntral rvgion. the lower inner comer of which is ocH^sionally prnn 
longed into a sli/ht cu>[» (j4, xix, %, ^7\ h). I*lrural tt*eth 4 in older (wrtiou)* of the radula, UKualty 5 
tMwar«1 ilu' !-b«*nth, l{^rg^^ Mrongly lK»okerl, of nearly the same si Jte ami shajM*, the shaft with a winjip-J 
like ejtpanwion oit ihit dorwal nde (pi xix, fig. 55, «, 58). Uncini (pi. xix, tigs. 50) 7 to 8 in numl»er, 
the tirnt ones slightly pri^tinatic in fonn, gradually fieetmiing re*luceti to elongate*! ftnttem»<l ptatea. The 
tln^l 4 or 5 of ncsarly the Muiie 8i«e, thi*n decfva»imr rapidly to the outermost one«, A well -developed 
loQfflltidittal ervs^ flir««rtH towanrl the median line and slightly overlapping the adjacent tooth, in 
home t^ all cseept the oulrrnHiit Zor'S uncini. 
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The oesophagus is relatively short, being but 3 mm. in length, is curved to the left, and passes into 
the large thin-walled saccular stomach, the greater portion of which lies in front of the liver and 
entirely free from that organ, its pyloric portion only being inclosed in a deep oblique furrow which 
divides that organ into a smaller anterior and a larger posterior lol>e. The intestine courses to the left 
in this groove, doubles downward and forward, thence describing a loop upward to the dorsal surface 
of the \'iscera, where it passes in a wide curve over the surface of the anterior genital mass posteriorly 
to the anus. 

The hermaphroditic gland covers the anterior upper face of the liver, its duct arising from the upper 
surface close to the pyloric end of the stomach l)y the union of two main branches, which are lost in 
fine ramifications in the substance of the gland. The duct is sliort, dilating into the long convoluted 
whitish ampulla which courses forward, paasing beneath the anterior genital mass in a series of 
loopings in a groove between the nidamental gland on the right and the large spermatotheca on the 
left. The total length of the hermaphroditic ampulla is about 12 mm., nearly one-half the total length 
of the whole animal. At the anterior face it passes into the nidamental gland, giving off the spermatic 
duct, which emerges from the substance of the gland and at once dilates into the thick lobulated 
prostate gland. This organ is broad and describes an S-shaped loop upon the anterior and inner faces 
of the anterior genital mass, forming with the spermatotheca, which it closely covers, fully one-half the 
bulk of the mass. Its distal end passes into the narrow muscular vas deferens, which, after a very * 
short and somewhat tortuous course, dilates into its spindle-shaped ampulla, 2 mm. long and 1 mm. in 
diameter, lying obliquely upon the dorsal face of the anterior genital mass and inclosed in the loop of 
the intestine. The wall of this ampulla is very much thickened and nuiscular. Beyond it the vas 
deferens doul^les outward upon itself and courses obliquely forward and outwanl, dilating into the 
pneputium, a cylindro-conical structure 2.5 mm. long and 1.5 nmi. in greatest diameter. At its base 
projects the blunt glans penis, armed with minute hooks. 

The vagina is short and cylindrical, passing straight mward for 2.2 mm., when it makes a sharp 
turn posteriorly and, tapering for 1.5 mm., passes into the much narrower vaginal duct, which, with 
a length of 1 mm., opens into the spermatotheca upon its up|)er face. The spermatotheca is a large 
spherical organ, 2 mm. in diameter, its anterior lower and inner faces nearly covered by the loojw 
of the large prostate gland, which also overlaps a portion of its upper surface. The exit of the uterine 
duct from the spermatotheca is 1 mm. distant from the entrance of the vaginal duct and is situated 
upon its anterior face. The uterine duct is slender and passes downward and outward, being com- 
pletely concealed by the overlying lobules of the prostate. It is alx)ut 2.5 mm. in length, and just 
before entering the nidamental gland receives the duct of the spermatocyst, a small |)ear-shaped sac 
lying upon the upper anterior face of the anterior genital mass, its surface exposed l)etween the distal 
portion of the vas deferens and the top of the prostate gland. 

The nidamental-albumen gland complex is small, about 2.5 mm. in length, 2 mm. in height, and 
1 mm. in thickness. Its outer surface is convex, the inner irregularly faceted. The gland is alxjut 
equally divided between the albuminous and nidamental portions, the former occupying the uj)|)er and 
the latter the lower portions, respectively. The relations of the ducts are as usual. 

The largest specimen taken had a total length of 52 mm., brea<Uh 10 mm., and height 11 mm., 
though the majority of individuals are much smaller than this, averaging perhaps 80 to 40 mm. in 
length. 

Habitat: Abundant everywhere during the summer months in rocky tide pools all along the coast 
from Monterey to Point Lolx)s. During the winter months it is not so abundant, but is never entirely 
lacking. 

Type no. 181276, U. S. National Museum. 

16. Triopha ^andis MacFarland. 
[PI. xxvin, fig, 19; pi. XIX, figs. ()0-<>».] 
Triopha grandis MacFarland, op. cit., p. 50. 

Body large, the largest 8j>ecimen measuring 80 mm. in length, 25 mm. in width, and 30 mm. in 
height in alcoholic material. Plump, not at all depressed nor compressed, highest in region of the 
heart and sloping rapidly backward to tip of the short, blunt tail, more gently sloping forward. 
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llea<l tUttened above, with a con«pit.iioui? semicirciilaj- frontal margin bearing 8 to 12 tnberculate or 
hranrheil procesaee (pi* xxviii, lip. 19). Frontal marvrin extending laterally well l>eyoml tUe region of 
the rhinophores". Doreurn arehed^ smooth, of a yt'llnwigb-bruwn iolf*r, rie<-ki*<l everywhere with bluL^h 
9|>oti} or entirely plain, tiie prtieestfes of frontal margin and don«o- Intersil ri^ion, ilie ti|>» of the 
branebiie, and tip <»f the tail yellowish reih Oorsolateral n»argin marketl otit by a series of 4 lud^ 
branching proee«»t*« similar to those of the frontal margin but longer, reaching a length of 10 mm., 
the bnmehings ^iiiite short. 

pijMjt hnear, roundwl in front, nn»re gra^liiiilly lafw^riTiw l»ehind to the bluntly poinie<l tail. 

MiUith directe<l oblicpiely downwanl, the tentaeletf Idnnl, auriform, 3 mm. long, the oiitc'r half in 
tlie form of a rolled plate, the ot^iening upward* 

Rhinophort\« fairly large, perfoliate with aljout 2Q leaver, the Htalk stout, eonieal, the davo» 
corneal, inclined l>ai^kward, i^mpletely retnutilf within coni^picuouj? eylimlrieal «<heathi» with flmoAth 
mtLTginn. 

Branclue 5 in number, tri* &tid quaclriplnnate^ wide spreading, their bases flep&ratef ajrangied in a. 
circle artiund the aims. Anal oj»ening at the k>p of a large cylindn>conica! papilla, the retial opemngr 
iilit-like, situatetl on the bam* of tht» anal papilla at the right anterior side. 

riiaryugeiil bulb large, s«Hglitly cuuirab not depresst*<l nor rompreat^ed, the radula 6«heatli project* 
ing from the ventro-f>cj«i?t4^rior trurface us a ronndt?d enlai-gement. Salivary glands long, baud-like, 2 
mm. broatl* extending back under the li\^r for about 10 mm., the distal endi* eonne<"tetl in a loop. 

Labial flis^k oval, but slightly convex, the oj>ening vertical, an irregularly inverl<iHl Y-sha[^ below, 
on either ^^iile below the mandildee a d«^p fold. Within the ojiening the coloHe«j cuticula jjaaees over 
af*ove, laterally, into the light-yellow mandibles, which are elongate triangular in nhat^, much 
reduce* I in Mxe a*^ com|>ared with other spivies of tliis genu**, (.iccujiying let* than the npper half of 
the Kldca of the flattened oral tiilie. The mandibnlur plate?* are al>jut twice as long a^^ broail, and arp 
aia<Je upof whort, slender, !?lightlyH*urve«l, elai^tic, blunt nnlt" from 2 Ut Hu in diameter, the longt-et 
At dor>*o-anterior margin and de<*rea8ing in length iMdiind and t»tdow. 

Ktulnla large, broad, straight, deeply grrKive<l, the det*p amber teeth in IH rt»wa, of which the lai*t 
2 are immature, 

Rharhis broad, with 4 w»rie« of tlattene^l plate** (spunou^ teeth). The 2 median rows (pi. xix, 
%. <W>, tM of nearly e^juilateral reitangular foru* ibronghout the whole radula, their length and width 
l»eing ;ibotit O.^fTO mm. .Vlx>ul one-fourth the length of the plate behind it# anterior margin it is 
lhlckene<l into a sharply delinetl tnm^versie cutting ridge <d a light-yellow color, ixin trailing stn^ngly 
with the grayish remaining jMjrtion **( the jilate. Atntnt itne-third the length of thi« ridge, from tin* 
inner margin of the pUite, a faintt*r )i«ngitudinul ridge, sloping toward the anteritir margin, join« it 
( 1*1. XIX, %. ♦»(», It), and in the jn interior |M»rtir»n ot the radula a t^imilarly placet! ridge toward tlie outer 
aide ni the radula may mark off with it a rLVtaiigular elevatetl areii (pL xix, fig. 61 L Margiiii^ of Uie 
plate irregular, e*ipei-ially the j>oeterior one. Ln the posterior ]K»rtioni>f the radula the region of the 
plate beiiind the transverM* ridge teiid^ to Ix^come convexly thickened in its inner me<iian area ( tig. tit ). 
The plalt^s of tiie outer series (pb xcx. fig, 60, li) of the rhachit? are triangular in general **haj>e and of a. 
lighl-yello^ color. The anterior inner angle it* i^harp and thickene<l, the other two roumie<l and 
thinntfr. The anti'ri>-latenil l>onU*r i** thickentnl and Hlojie.** upward into a tftmng, roun*teii, longitu- 
dtnal elevation, Hhich tiTminate^* [Mi^teHurly in a heavy, blunt cui*p, its aj^iex forming a shoulder on 
l!io a ntrro- lateral l*onler jut't below the anterior angle »«f the ttioth. 

HeurfT ( pL XIX, fig, il2} with ?< utrong, large, amlxT-yellow teeth of similar form, strongly hooked, 
dtxireafliug in ui^e but little from within outwanb In the anierinr region ».d the radula the nuntlier 
mny lia re<iuci*d to 7, The Ixidy of ttach tooth i» long, obliquely placet], elightly curveil, and t A'ii^ted 
At it« lower end towanl the mcHtian line of the reulula. The hm^k i« lary^e, ilirecterl eiightly in wan), 
and Hatteneil don^j- vent rally with a broadly |»otn led cutting etlge. .\ wuiall, inwardly directeil wing- 
like eKfianflion \» lx»nie on the lAiiaal (lortion of the i^haft. 

Uncini ijA. %\x, tig. 63) pri{!*matic, amber col^jred, H in number, the ehape of the fir«t one« niQch 
m0etid>lit K^of the* pleuni' with oc^eaf<ional indications of a hotjk above. The inner 4 of nearly 

the aam*^ - r length alnjut 'U)i) mm., width atxHit TO mm^^ the outer 4 Ijecoming flattened and 

d««creiuing rapidly in aixe, the outerm«it*t om? l>eing colorlea? and alnifJHt rudimentary. A longitudinal 
wing-lIke crvvit prt>}eet9 towaril tin ntotlian line, often overlapping the adjacent tooth, a^ in the other 
vpedea id thia genua. 
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The large lobulated blood gland lies upon the front portion of the anterior genital mass, extending 
transversely from the median line toward the right side for a distance of 10 mm. It is flattened, thin, 
iind deeply divided into lobules. 

Hermaphroditic gland large, concealing the liver; the hermaphroditic duct, narrow at first, after 
B. course of about 8 mm. passes into a very long, more dilated portion, which is coiled in irregular 
■corkscrew-like windings against the \imer posterior flattened face of the large hemispherical mass 
formeil by the nidamental and albumen glands. Straightened out this duct measures alK)ut 60 nun., 
a length nearly equal to that of the whole animal. Near the anterior end of the alK)ve glands it divides 
into the the spermatic duct and the oviduct. The spermatic duct passes almost directly into the 
prostate gland, which is large, slightly flattened, looi>e(l closely upon itself, minutely lobulate, and has 
a total length of about 20 mm. and a maximum diameter of about 8 mm. Leaving the distal end of 
the prostate gland, the vas deferens, after a short (2 mm.) narrow portion, dilates into the long ampulla. 
This organ is of a cylindro-conical shape, slightly broader (2 mm. ) at its proximal end than at its distal 
one, about 5 mm. in length, and with thick muscular walls. Beyond the ampulla the duct continues 
for about 8 mm., dilating gradually and i)assing into the penis sheath, which is about 6 mm. long by 
,3 mm. broad. Upon its dorsal surface lies the small, rounded genital ganglion lx)rne upon a branch of 
the pleural commissure. The glans penis and the distal end of the vas deferens are closely set with 
minute, erect, claw-like hooks (pi. xix, fig. 64) for a distance of about 2 mm., l>ecoming more scattered! 
and fewer toward the inner limit of their occurrence. Length of teeth about 42 mm., diameter of l:>aFe 
about 12 mm., their tips directed toward the oi)ening of the duct in the completely retracted glans. 

The oviduct is as usual in the genus. The very large spermatotheca, about 10 mm. in diameter, 
xxjcupies nearly the whole of the upper portion of the genital mass; its inner duct is short and receives 
the short duct of the 5 mm. long, pear-shaped spermatocyst, its distal portion, about 8 mm. long, grad- 
ually dilates into the vagina. 

The above structural characteristics distinctly mark out this form as a si)ecies of Triopha totally 
distinct from the remaining three Pacific coast species. During the sunnners of 1893 and 1894 it was 
<juite abundant upon the brown kelps, Xereocynfiii and Macrocystis, off Point .\ulon and Point Pinos. 
Since then it has been taken at intervals from the same habitat, but in fewer numbers, the large kelp 
beds having almost entirely disappeared along the coast l)etween Monterey and Pacific Grove. It has 
never been taken in shore collecting, where Triopha carpenteri and Triopha maculaia are common. 

Type no. 181283, U. S. National Museum. 

Radulx of species of Triopha. 



Tr. modesta Beivh 

Tr. carpenteri (Steams) . . 
Tr. macalata MacFarland 
^*r. grandis MacFarland . . 



Number of Number of Number of; 
rows. pleuree. unolni. 



21-28 
83 
14 

18 



4-7 

9-18 
4-6 

8 



.\uthority. 



10-13 BerKh. 

9-18 MacFarland. 
7-« Do. 

8 Do. 



GenuB 13. POLTCERA Cnvier. 



Polycera Cuvler, Regno Anim., 1817, II, p. 390; ed. 2, 1830, III, p. 52.— Bergh, Beitr. zu einer Monographle der Polyceraden, 
I, Verb. d. k. k. zool.-bot. Gea. Wien, XXIX, 1879, p. 599. System <ler Nudibr. (Ja^teropoden. 1892. p. 150. 

Body limaciform, nearly smcK)th; frontal margin digitate; rhinophures non retractile, clavus 
perfoliate; branchiie of few leaves, simply pinnate; upon each side of the hranchijc a siuijle larger 
<ligitiform extrabranchial appendage; tentacles short, lobifonn. 

Mandibular lamelhe with a winglike process alx^ve. Radula rather narrow; rhachis nake<l; 
lateral teeth 2 large unequal ones and several external ones. 

Prostate large. Glans i>enis armed. 
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16. Polycera atra MacFarland. 

[PI. XXIX, fig. 22; pi. XX. figs. 6.V72; pi. XXI, figs. 105,111.] 
Polyrcra atra MacFarland, op. cit., p. 50. 

Bmiy limac'iform, smooth, plump, highest in front of branchise, sloping backward to the short, 
pointed tail. Slightly contracted in front of heart, then somewhat expande<l in the slightly fiattene<l 
head. Head rather high, sloping downward in front, bearing a moderately wide hor^fieshoe-shaped 
frontal margin carrying 4 slender pointed processes (pi. xxix, fig. 22). At the sides of the rhinophores 
this veil is slightly dilate<i, carries one or two short, pointeci, angalar processes (pi. xx, fig. 65), an<l is 
continued laterally into a more or less elevated dorso-lateral ridge, highest in the region of the 
branchite, where it bears one or two compressed, pointed tubercles, sometimes elongated into short 
proc^esaes (pi. xxix, fig. 22). The conspicuous lobe of P. quadrilinedta is here represented by a low 
tubercle of varying height. Behind the branchiae these ridges unite in a low median crest to the tip 
of the tail. 

Gill plumes simply pinnate, 8 in numlwr, nonretractile, tallest in front, and decreasing regularly 
in size from before backward. 

Khinophores stout, nonretractile into sheaths, the stalk conical, the clavus club-shaped, perfoliate, 
slightly inclineil backward. 

General body color black (pi. xxix, fig. 22), dorsum and sides with numerous rows of yellow spots 
more or less confluent into continuous lines. The intermediate spaces between these yellow spots in 
longitudinal series is grayish, as are also the basal portion of the frontal veil and the foot. Frontal 
processes, tips of rhinophores and dorso-lateral tubercles or processes yellow. Branchial plumes with 
a series of yellow spots, the tips also of the same color. Foot linear, the anterior angles prominent 
(pi. XX, fig. 65). Tentacles very short, lobiform. 

Anal opening at summit of low, cylindrical papilla in center of circle of gill plumes. Renal open- 
ing slitlike, at the right and in front of the anal papilla. 

RepRHluctive apertures as usual in the genus, on right side midway between the anterior margin 
of head and branchite, the penis opening rounded, the vaginal and gland openings guarded by a fold 
of the skin. 

Size: Length up to 23 mm., breadth up to 6 mm., height in heart region 7 mm. 

Pharyngeal tul)e short, pharyngeal bulb nearly spherical, very muscular, its length about 3 mm., 
breadth 3 mm., height 2.5 mm., the strong cutting face of the mandibles projecting in front and above. 
Mandibles strong, of a light yellow color, the anterior cutting face very oblique, made up of two 
|)ortions, the ventro-anterior cutting j)ortion and the dorso-lateral arched wings (longitudinal and 
transverse jmrtions of Bergh's description of I*. fjnadrilineaUij 1879, p. 606). The cutting portion, of a 
deep yellowish-brown color, strong and thick, presents an outer arched shieldlike surface which is 
sinmgly marked with concentric lines, indicating the laminate<l stnicture clearly seen in section, as 
in figure 68. Upper anterior ends of the cutting portions approximated, rounded, the lower posterior 
en<ls divergent and cur\'eii backwanl and upward. laterally and above the cutting portion is oon- 
tinuetl into the archt»d plate (pi. xx, fig. 67, 6), the anterior margin of which is strongly concave, its 
8Ui»erior an<l |)osterior margins n)unded. The relation of the two plates is l>e.«t shown in the section, 
figure 68, taken along the line a h of figure 66, from which it Ih evident that the cutting portion forms 
the exj»ande<i and tliickene<l ventro-anterior border of the dorso-lateral wing. Seen in front view the 
line of junction of the external face of the wing with the cutting plate fonnn a clearly defined line, as 
shown in figure 72, a. 

liadula rather<leeply groove<l, of a rich amber color in the posterior teeth, deei)ening anteriorly to 
a tlark brown. T«*eth in i>-l() rows, of which the last one is nulimentary, the halves of the rows of 
teeth in not exactly a straight line a<"ro8s the radula (pi. xxi, fig 111). 

RhacluH nakt^l, not narn)W, in width alnmt 0.3 mm. 

Pleural teeth 2 (pi. xx, fig. 69; pi. xxi, fig. Ill), unetpial, the first smaller than the second, alike 
in shai)e, the j^tout xhaft flattened, slightly concave u|)on its inner surface, bearing up<ui it.s outer margin 
a broad triangular winglike exi>an.«ion directed toward the median line. The lower end of the shaft 
roundtNl, the up|)t*r en<l In^aring a large smooth-e<lged hook at rightangles to the shaft. Length of first 
rhachidiau tooth 0..'^00 mm., of second 0.412 mm. 
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Dncinal teeth 3, triangular prismatic in form, decreasing in length and width from within outward. 
Each bears a sharp crest upon the upper two-thirds of its inner Ixirder, from which the upper sur- 
face slopes outward, the inclination decreasing in the second tooth and nearly disappearing in the 
third. Lower end of the uncini rounded, the upper triangular and sloping inward. Length of first 
uncinus 0.202 ram., of second 0.165 mm., of third 0.099 mm. Occasionally a rudimentary fourth uncinal 
tooth may be found (pi. xx, fi.:r. 70), but this is of rare occurrence. 

Nervous, vascular, and digestive systems present no striking distinctive characters different from 
the other species of the group. 

Blood gland irregularly lobulate, lying upon aorta at anterior end of the genital mass. About 
1 mm. long, 2 mm. wide, and 1 mm. thick in large individuals. 

Reproductive system: Ovotestis thin, covering the whole of the liver. Hermaphrodite duct deli- 
cate, thin-walled, short, its ampulla not long, its walls thicker, slightly <lilated, dividing at anterior 
face of nidamental gland into spermatic duct and oviduct. Spermatic duct short, looi>ed in close con- 
tact with nidamental gland and passing into the large prostate gland, which is made up of a flattened 
loop of the glandular tube, the whole closely boun<l together in the form of a concave disk of about 2 
mm. diameter, lying upon the anterior face of the spermatotheca. From its anterior end is given off 
the narrow vas deferens, about 0.2 mm. in diameter and 5 mm. long. No ampulla other than a very 
slight dilation of the duct is to be found (pi. xxi, fig. 105 amp). Glans penis truncately conical, 
closely set with minute, curved teeth, the largest 8/i in height by 2.5 m wide (pi. xx, fig. 71), arranged 
in rows, the total length of the armature in the retracted glans and the vas deferens together being 
about 1 mm. Vaginal duct and uterine duct given off from a common duct, alx)ut 0.1 mm. long at the 
outer side of the spermatotheca. The very narrow, thin-walled uterine duct receives the 0.4 mm. long 
duct of the spermatocyst and doubles its diameter, and after a course of aV)out 3 mm. opens into the 
spermatotheca, for the last half of its length being closely attached to the vaginal du(!t. Spermatocyst 
(pi. XXI, fig. 105 sp. c.) ellipsoidal, 1 mm. long, 5 mm. broad, its duct extremely narrow. The sperma- 
totheca (pi. XXI, fig. 105 sp. th.) large, about 2 mm. in diauieter, spherical, on lower meilian side of the 
genital mass forming one-half of its total volume. The vaginal duct, about 5 mm. long and 0.3 mm. 
in diameter, gradually dilates at ita distal end into the vagina. 

Habitat: On brown algie in rocky tide |>ools from Monterey to Cypress Point. Especially abun- 
dant at Point Alones (Chinatown Point). Common. 

The structural characteristics of Poh/cera atra clearly separate it from any other species of Poh/cera 
hitherto described. The low extrabranchial appendages resemble those of Palio pnllidu, de!-cril>ed by 
Bergh (1880) from Alaskan waters, but the coloration, the long frontal processes, the mandibles, radula, 
and reproductive apparatus are all decidedly different. ^ 

Type no. 181278, U. S. National Museum. 

Raduliv of speclei^ of Polifcerd atifi Pnlio. 
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P. quadrilincata . 
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Meverand MoebiuK. 
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5 


Her^'h. 


l»-10 


:^4 


MaeFarland. 



Subfamily XII. GONIODOEIDINil. 

Body oval, more or less depre?^sed, pallial margin strongly prominent; or elongate, sometimes 
Hmaciform, the dorso-lateral margin souiftiiiies with simple appi'iidages. Rhiiiophorcs oftiMi with 
sheath, retractile or non retractile, the clavus pcrf )liati*; branchijc rarely of few plumes, usually of 
many, the plumes usually simply pinnate, rarely tripiniiate, often arraiiLred in horse-ihoe f(>nu. Ten- 
tacles small, lobi form; the foot usually wide, rarely narrow, rounde<l in front or with prominent angles. 
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Pharyngeal bulb supplied on its upper surface with a sessile or petiolated sucking crop (ingluviee). 
Labial disk covered with simple cuticle or armed with a ring of hooks or mandibular plates. Radala 
more or less narrow; rhachis naked or occasionally with spurious teeth; pleurae usually with a single 
large hooked tooth, occasionally two hooked ones, and with usually few, sometimes many, external 
teeth. 

Glans penis usually armed with a series of hooks. 

OenuB 14 ACAKTE0D0BI8 Gray. 

Acanthodorif Gray, Fig. Moll. Animals. IV, 1850, p. 103, Guide Moll. Brit. Mu.s., 1857. p. 207.— Alder and Hancock, Mon. 
Brit. Nudibr. Moll.. VII, 1855. p. 43; Ap. p. xvii.— G. O. S*irs, Moll. Reg. Arct. Norvegiae, 1878, p. 808.— Bench. 
Gattungen nordischer Doriden. Arch. f. Naturgesch., XLV, 1, 1879, p. 356. Nudibr. Moll. North Pac., II, Proc. 
Acad. Nat. 8ci. Phila. 1880, p. 237. Monog. d. Polyceraden. Ill, Verb. d. k. k. zool.-bot. Geach. Wien^-XXXIII. 
1883, p. 170. Malacol. Unters.. H. XVII. 1890. p. 988. System der Nudibr. Oasteropoden, 1892, p. 158. 

Body soft, subdepressed; notieum thickly covered with short villi; margin of rhinophore aper- 
tare lol)e<i; branchial plumes few, tripinnate, arran^^ed in a circle; head wide, veliform, tentacles 
short, lobiform. 

Armature of labial disk of minute hooks, below with projecting thickenings of the cuticle. Radula 
rather narrow; rhachis naked; first pleural tooth very large, hooked, external pleural teeth few (4-8), 
smaller. Buccal crop connate with pharyngeal bulb. 

Glans penu?( armed; vagina very long. 

17. Acanthodoris hudsoni MacFarland. 

[PI. XX, figs. 78-80.] 
Acanthodoris hudmni MacFarland, op. cit., p. 51. 

Body plump, highly aR'lie<l, nlij^htly higher and broader in front than behind, the general body 
outline oval. Dorsum soft, villous everywhere, covered by small, thickly set, bluntly conical papillie 
(villi), but slightly retractile. Margin of mantle everywhere overlapping the foot except at tip of the 
tally its margin broad and rather thick. 

General ground color of dorsum and ventral surface clear translucent, yellowish white, or pink- 
ish, the papilhc and branchial plumes tipped with lemon yellow, the mantle edged with the same 
color. 

Length of animal up to 35 mm., breadth up to 22 mm., and height 9 mm. 

Head (pi. xx, fig. 73) wide, veliform, the sides prolonged into broad, triangtilar, pointed tenta- 
cles, a wide, rounded notch l>etween them in the median anterior maigin of the head. Mouth a small 
longitudinal slit. 

Foot broad, rounded abruptly, and slightly concave in front, the sides very slightly tapering 
toward the ponterior end, whore it is less abruptly roun(U*<l to the blunt tail. 

Rhinophort»« long, »tai)ering, inclined forward, the clavuH recurveil and inclining slightly back- 
ward. Perfoliate with ab<nit 24 leaves, the length of clavus and Htalk nearly the same, about 5 mm., 
the whole organ 10 mm. long with a l)asal diameter of 2 mm. Retractile into a low sheath, the mar- 
gin of which lK»ar8 numerous short jiapilhe similar to thone of the <lorPuin. 

Bran<>hial plumes 5, bipinnate, nonretractile within sheath, widespreading, arranged in a circle 
inclosing tho anal papilla and numerous slender {tapillse similar to those of the general dorsum. Anal 
opening at the Humniit of a low blunt papilla, connate to the sides of which are 3-5 slender-pointed 
prcx^ejfses forinin^r ri<l>relike lateral elevations and exten<ling beyond the suniinit. Pseudoperitoneum 
81>arsely spriiikle<l anteriorly with fine dark flecks. Hloo<l gland elliptical, light colore<l, disk-like, 
about 1 mm. Umn by 1.5 mm. wide and 0.5 mm. thick, lying transversely al)Ove the central nervous 
system. 

Pharyngi»al bulb 2 mm. long, 2.5 nmi. high (including crop), and 1.3 mm. in width. The crop 
oonspif-nou.**, heniinpherical, with a narrow median longitudinal muscular l>and, the sidt^s ridged with 
muM'ular Ijands ronverginj? toward the under portion, its walls very thick. The radula sheath pro- 
jecting lH*hind an<l Ik»1ow for 0.5 mm. No conspicuous esophageal diverticulum at anterior end of 
the esophagus as in .-1. hriinue>i from the same locality. 
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Labial disk oval, convex, about 0.9 mm. in diameter; its cuticle thin and colorless. The light 
yellow annature (pi. xx, fig. 74) a pavement of minute hooks (pi. xx, fig. 79) confined mainly to a 
triangular area on the lower and lateral borders of the opening. The lowermost portion of the labial 
armature is free from hooks and is occupied by a broad, slightly concave thickening of the cuticle, 
narrowing to a point posteriorly and anteriorly forke<l, divergent into two bladelike prtn^esses which 
project freely a short distance from the margin (pi. xx, figs. 75, 7H), the whole structure l>eing shajxHl 
much like an arrowhead, the point directetl backward and extending into the colorless cuticle lining 
the entrance to the pharyngeal bulb, its total length 0.288 mm. 

Kadula very narrow, with a deep U-shaped groove. Teeth in 27 rows, the last 3 rudimentary. 
Rhachis very narrow, naked. First pleural tooth (pi. xx, fig. 77) very large, upright, compresseil, its 
base quadrangular in lateral outline, the posterior border thin and overlapping the outer anti»rior 
margin of the first pleural tooth of the succee<ling row. Lower portion of the base rounde<l in (rout, 
strongly thickened. Height of base about 0.210 mm., its length 0.114 mm. The anterior |>ortion pro- 
longe<l upward into a strong slightly curved hook about 0.180 mm. in length, upon the inner margin 
of which is a series of 5-7 denticles midway of its length, decreasing rather irregularly in size from 
alxive downward. In the older, more anterior teeth of the radula, the numl)er of denticles is oi'tasion- 
ally increaseil to 10-11, the lowest 4-5 being extremely small. Length of the largest denticles alxmt 
0.008 mm. 

The remaining pleune, 5-fi in number, are small and of nearly the same size, obli(|ue, the l^asal 
portion thickened, the- upper margin portion prolonged posteriorly into a slightly flattened, bluntly 
pointeil hook with a thin, keellike plate below, the general shai>e resembling that of the first pleural 
tooth (pi. XX, fig. 78). Average length 0.05 mm. 

Hennaphroditic gland very thin, covering nearly all of the liver, its duct thin walled, slender, 
about 0.0 mm. long by 0.1 mm. broad, arising from the right anterior lobe of the visceral mass near 
the median line and passing in a short loop into its dilated ampulla. Anterior genital mass small, 
plano-convex, its superior border occupied by the glandular portion of the vaginal duct, the si)erma- 
tothe<^, and the spermatocyst, its inner flattened face by the loops of the ampulla of the hermaphro- 
ditic duct, its outer convex face formed by the nidamental and albumin glands. The ampulla of the 
hennaphroditic duct describes a short loop upon the inner face of the nidamental glanil, passes for- 
ward and upward, describing almost a complete circle, gives off the si)ermatic duct, and {>asst»s at once 
into the nidamental gland. Length of ampulla 3 mm., its diameter 0.5 mm. 

The spermatic duct describes an 8-shaped loop closely attached to the anterior margin <»f the 
genital mass, passes backward in a long free loop underneath the anterior end of the viscenil mass 
near the median line, returns upon itself, and passes into the penis. Total length alnjut 8.5 mm., 
diameter 0.2 mm. Penis cylindro-conical, 1 mm. long by 0.4 nmi. wide, the retracte*! glans bluntly 
conical, armed with very minute hooks, occupying nearly the whole length of the holl<>w pneputium. 

The uterine duct (pi. xx., fig. 80, u. d.) is very slender and short, passing directly from the ante- 
rior inner margin of the nidamental gland to its superior margin, where it receives the slightly wider 
duct of the pear-shaped spermatocyst (0.5 mm. long) (pi. xx, fig. 80, Kp. r. ), and passes innmnliately 
into the spermatotheca. The spermatotheca (pi xx, fig. 80, .•*/>. (h.) is small, alM)Ut l mm. in diameter, 
spherical, and concealed entirely by the overlying portion of the vaginal duct. The total length of 
the vaginal duct is about 7 mm., its proximal portion describing an S-shaped loop (pi. xx, fig. 80, d.)., 
and dilating rapidly into the glandular portion (pi. xx, fig. 80, gl. ). This glandular part is tlnckene<l; 
its walls of large gland celljj, the lumen narrow; its total length about 1.2 mm. Its external surfa<*e 
bears 4 ecjiiidistant longitudinal grooves, and the intermediate portions are transversely lobulated at 
intervals, the general outline in cr(»ss-.section being that of a tjuatrefoil. Tlie distal portion of the 
vaginal duct is nearly straight, about 4 mm. in length, and passes over insensibly into the vagina 
(pi. XX, fig. 80, V. d.). 

Habitat: Tide i)Ools at extreme low water, near Point Pinos. Rare, but 4 s])e(imens of this inter- 
esting species having been taken. 

AcantJiodoris hudAtml <liffers markedly in the details of its radula armature, and also in the n'prn- 
doctive system, from any other species of this genus, especially from the forms recorded thus far fnun 
the fiacific coast. Bergh (1880) ha^ described Ar. pihtsn var. (ifhesims^ and Ar. jtil^tsa var. pHvpnren, 
together with anew species, Ar. ccerulesceinf from Alaska. These are all strikingly different from Ar. 

B. B. F. 1906— 10 



146 BULLETIN OF THE BUREAU OF FISHERIES. 

hiulgoni and the following fumi here dt'ft-ribe*!, whirh an* the only one*? of thij» fseniis yet taken from 
Monterey Bay or ite vicinity. 

The specific name here jpven is in recognition of the inaHterly work of my friend Mr. Charlet< B. 
HudHon in the illustration of various animal fomu<. 

Type no. 181289, U. S. National Muneum. 

18. AcanthodoriB bmnnea MacFarland. 
[PI. xxiz, flg8. 20, 21: pi. XX, fldp*. Mi-XM«i: pi. xxi, fig. 104.] 
ArnrUh4MloriA.brunnra MacFarland, op. cit. p. 52. 

Body outline oval, convex, broadest in fnmt aUmt in the region of the rhinophorets, the mantle 
firm and thickly set everywhere with <oni<'aI tul)er<-ulcs having niunde<l tips? (PI. xxix, figs. 21, 2l>.) 
Tul)ercuU*fl of varying nize an<l of no definite arrangement save that the smaller one(*almoHt invariably 
alternate with the larger (alnnit I mm. in diameter). Mantle everywhere covering the foot except 
I>OHteriorly when the animal 'n* in motion, itt» margin bn^ad and rather thick. < reneral color of <lorsum 
brown, flt»ck«l with irregular bIotch(»H of black in varying amount (pi. xxix, fig. 21). Between the 
tul>ercuh*s numerous small npot** of light letnon yellow, the mantle e<lged more or less completely with 
the same <'ol<»r. Stalks of branchial plumes yellowish brown, markt*<i <m the inner i-ide with two 
narrow longitudinal lines of dark br«»wn, the branchiae tipi>ed with lemon yellow. Rhinophores <U«ep 
blue-bla<*k, tipfied with yellowish white. In alcoholic si>e<-imens the general <larker color is well 
retaine<l, the yellow temling to <lisapi>ear. 

Total length of animal U>-22 mm., width 9-15 mm., height 7-9 mm. 

Heail large, veliform, conc»*ale<l by mantle (pi. xxix, fig. 21 ), continue<l laterally into the wide fiat 
tentacles, in front with a slight me<lian iHincavity. Tentack»s bnuid, recurve*!, bluntly i>oinUrd at tipe, 
their anterior cur\'e<l margin thin. Mouth a longitudinal slit. F<M»t oval, nearly qua<lningular, its 
anterior and posterior ends bluntly rounde<l. (ieneral <*olor of under surface yellow, the lower face 
of mantle, the head, tentacle^j and sidt*s of Ixnly sprinkle<l with fine dark brown or black <lots. 

Rhinophores long, cylindro-conical, tajHTing to blunt tii>s, incline<l forwanl and outward, perfoli- 
ate with 20-28 thin, slightly oblitjue lamime, the lower ones mvupying the inmi (»f the clavus only 
(pi. XXI, fig. KM). Stalk one-half the length of the laminate jmrtion. Color deep blue-black, tip[>e4l 
with yellowish white, the lainitm' e<lgi»<l with a very narrow line of white, not notit^'eable without a 
hand lens. Fully extemled length, H.5 mm. Retractile within a low sheath, the margin of which is 
prolongcnl into fi-H loU»s resi'inbling the <lorsal tul)ercules, but somewhat flattene*!. Three of these 
an* as high as the dorsal tulien-ules and are pla(M*<l at e<}uidistant intervals, one external, the other two 
Hiit4'n»-me<lian and jKistero-meilian, njsiMvtively, the intervals l)etw(»en them l>eing occupied by lower 
similar ones (pi. xxi, fig. 104). 

Branchial plumes 7, wide spreading, bipinnate, n«mn»tractile within a sheath, arrange^l in an 
incomplete cin*le alnrnt the anal papilla on jX)steri<ir dorsum, .\bout 10 tubenmles are included 
within the rosette, 4-5 of them largt» ami inclosing the anal papilla, which is alxnit one-half the height 
of the largt'st tuUTCules, and is (*<lge<l with a narrow line of yellow. 

PstMido-iK'ritoneum thickly sprinklnl with fine black pigment. Bloo<l gland lohulate<i, white, 
plactnl transverH»ly uiH»n the (vntral nervous system, overlapping in front the large pniximal con- 
voluteil iM>rtion of the salivary glands, which is coihnl at the sides and U|)on the small tesophageal 
diverticulum. 

The pharyngeal bulb is >tioiig, its height, including the crop, is .S mm., length 2.3 mm., width 
2 mm., the radula sheath pr«»je<aing U»bind and 1k«Iow for 1 mm. Crop large, spherical, constricte<l 
longitutlnmlly into two symmetrical halves about 2 mm. long by 'A mm. wide. The si<les are ridge<l 
latendlv by the ^-onvervring nius<les to the lower anterior |M)rtion, the walls very thick and muscular. 
Bas«' of crop joined dircrtly to the <lorsal portion <>f the pbaryngwil bulb, with no trace of a petiole. 
I^tbial disc round. <-oiive\, its light brown <uti<-le ra<lially stnatt»<l. the opening elongate, slit-like, the 
emis dilat«Mi. The labial armatun* is made up <»f a band of nn»sjiic-like plati-s, alM)iit 0.240 mm. in 
\%idtb. inromplete alw.Nf. T^ich plate is in the form of a minute ertnt h(n»k, its apex directe<l out- 
ward, either jMunt^-^l or blunt s<»metimes biti<l i pi. w, fig. K\). Height of a typical labial element, 
0.0()7 mm. -\t the |mv\,t margin of the labial armature (pi. xx, fig. HI) a single fiattened plate-like 
couiuve thickening of the cuticle projects friH'ly forward for 0.082 mm., its width O.o:^ mm. at the 
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baae, the free end about 0.05 mm., with a total length of about 0.270 mm., blunt and jagge<i em though 
broken off, its' proximal jKjrt ion extending across the whole band and interrupting the continuity of 
the hooks below (pi. xx, tig. 82). 

Radula narrow, deeply groove<l, the teeth in 24-28 rows, the last two of which are ru<linuMitary. 
The oldest teeth colorless, those toward the posterior end of the radula light yellow. 

Rhachis very narrow, nake<l. First pleural tooth (pi. xx, fig. 84) large, upright, compress^nl, its 
liase qua«^lrangular in lateral outline and overlapping the outer anterior margin of the first pleural of 
the following row. Lower j)ortion of the base strongly thickened, upon its upper posterior border a 
stiuarish thickened shoulder directeii obliquely upward. Height of base al)out 0.192 mm., its length 
0.0t>6 mm. The anterior portion of the base is prolonged upward into a strong, slightly curved hook 
alxmt 0.150 mm. in length, upon the inner border of which is a series of 14-19 denticles, the longest 
l)eing 0.012 mm. in length. The remaining pleune, (w in number, are small, borne oblicpiely on the 
radula, and de<:reafle regularly in size outward. The first of the outer plateis (pi. xx, figs. 85, 8G) an* 
depressed, flattened above, bluntly pointed behind an<l have a thin, keel-like plate below, the general 
shape being somewhat similar to that of the first pleural tooth; the outermost ones are riMluced to 
mere flattened plates (pi. xx, fig. 87). 

The anterior genital mass is small, plano-convex, its fiattene<l face directe<l inwanl and upwanl, 
somewhat oval in shape, with a long diameter of al)Out 4 mm. The hermaphrodite duct is short 
and very narrow, dilating almost immediately into its whitish ampulla fpl. xx, fig. 88, h. nnip.) of 
about 0.5 nun. diameter, with a length of al>out 6 mm. The ampulla dc»scril)es an S-forme<l loop 
upon the plane face of the anterior genital mass, its lower turn coursing forward and upward along 
the antt»rior margin of the nidamental gland, entering into it and dividing into the oviduct and the 
H}>ermatic duct. The uterine duct (pi. xx, fig. 88, 88a, ti. d.)^ emerging from the gland, narrows rapidly 
in passing upward to the superior border of the genital mass, receives the short duct of the pt»ar- 
shaped spermatocyst, 0.4 mm. long by 0.3 mm. wide (pi. xx, fig. 88a, xp. r. ), and passes int<> the s{>er- 
niatotheca. The spermatotheca (pi. xx, fig. 88, 88a, sp. th.) is spherical, alK)ut 1 mm. in diameter, 
with a very short common duct receiving the uterine duct and the vaginal <luct. The latter (fig. 88, 
88a, tvi^. ), together with the vagina, is not more than 6 mm. long, much shorter than in any other 
spetMes of this genus yet described, its diameter gradually increasing from 0.8 mm. to 0.8 mm. and 
passing without definite boundary into the vagina. 

The spermatic duct is very long and much convoluted, its loops lying at the anterior l)or(ler of 
the genital mass. The first 9 nmi. of its length are closely bound down to the genital mass by con- 
nective tissue, have an average diameter of 0.8 mm., and are sharply marked off from the 8uccee<ling 
slenderer portion, which describes a large loop free from close connei-tion with the renuiinder of the 
organs. This muscular portion is 0.2 mm. in diameter with a length of 9 mm., the total length of the 
whgle duct thus being 18 mm. It enlarges rapi<lly at its distal end and passes into the thicker cylindn*- 
conical penis, 3 mm. in length by 1 mm. in average <liameter. In the specimens <lis8e<*te<l a i>art of 
the distal end of the glans was missing, and hence the armature of hooks could not 1h» made out 
satisfactorily. 

Habitat: Dre<lged off hard sanely Inittom in al>out 10-20 meters depth near entrance to Monterey 
Harbor. Twelve specimens were taken in two <lredge hauls in 1894, and an occasional specimen has 
been dredgecl since then near the same locality. Type no. 181293, V. S. Xati<mal Muwum. 

Oenui 15. ANCULA Lov^n. 

Ancula Lov^n, Index Moll. Scuiul.. \k .'>, iviii.— Alder und Haiicook, MonoK- Bril. Nudibr., Ill, IM*;, Fum. 1, \A. 'I'r, VI, l?v»4, 
Fam. 1, pi. 17, fiK- 7-8; VII, ls.'x). pi. 4C., Sup. Hk. 22; Appendix 1S.V>. p. xviii.— Meyer and Moehius. Fauna der 
Kielcr Bueht. I, 1805, p. 59.— <;. (». Sars. .Moll. re^. ant. Norv.. ISTH. p. ;v;4.— Her>:li. H«ilr. /. .Mouo»fr. der 
Polyeeraden. 11, 18«0. p. 3. System der Nudibr. (oisterofMxlen, 1S92, ]». 1«;4. 

Body limaciform, sm(x>th; scarcely any frontal veil; rhinophores nunretractile, with two anterior 
linear basal appendages; branchial plumes 3, tripinnate, with several simple extrabranchial ap})en- 
dages; head small, tentacles rather short, lobifonn, somewhat flattened; foot narrow, rounde<l in fn>nt. 

Labial armature made up of rows of separate imbricated hooks^ Ka<lula narrow, the rhachis 
naked; first pleuVal tooth large and broad, its inner margin denticulate, tin* n*maining one much 
smaller, subtriangular. B\iccal crop sessile. 

Glans penis armed. 
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10. Ancula paciflca MacFarland. 

[PI. XXX, fig. 23; pi. XX, ftgs. 8»-92; pi. XXI, flgK. »-96.1 
Anctila pacifica MacFarland, op. cit.. p. 53. 

BcKly slijrhtly fonipressed, smooth, limaciform, highest in front of the brancbiaey tapering jKwteri- 
orly to the tip of the long pointed tail, anteriorly sloping lesH rapidly to the high rounded head (pi. xxx, 
fig. 23). General color clear, translucent yellowish white, a narrow median line of orange on dorsum 
extending from ]>etween the rhinophores to the branchiae, and continued behind the branchial plumes 
along a nlight crest to the tip of the tail. Ui)on each side along the indistinct dorso-lateral margin a 
similar orange line extending from the rhinophores to the extrabranchial appendages, continue^l 
l)etween their l)ases and prolonge<l for a very short distance l)ehind the last one. 

Head (pi. xx, fig. 89) bluntly rounded, no frontal veil, the tentacles short, slender, bluut, and 
slightly flattened. 

Rhinophores nonretractile, large, the clavus i>erfoliate, with 9 yellowish leaves, which are oblique 
Ixihind and horizontal in front. The stalk of the rhinophores as long as the clavus, cylindro-conical, 
its base with two kmg finger-like processes nearly as long as the whole rhinophore, directed obliquely 
forward an<l outward, tipi)ed with orange. The distal end of the rhinophore projects l)eyond the 
clavus as a slightly enlarge<l truncate cylinder (pi. xxx, fig. 23). 

Branchial plumes 3, nearly e<jual in size, bipinnate, in part tripinnate, nonretractile within 
sheaths, a single median anterior plume and a lateral one on each side, the main sulxlivisions tip{>eii 
with orange. Immediately Ijehind the bases of the plumes and free from them is the small cylindrical 
anal j»apilla, the renal pore situateil near its base on the right side and in front. Borne on the dor8i>- 
lateral margin on each side of the branchial plumes are 4 blunt, club-shaped processes, dilated above, 
contracted at the base, the upi)er third of each light yellow, tipped with orange. In one individual 
the numl)er of these extrabranchial apj^endages was reduced to 3 on each side. 

Foot narrow, the sides nearly parallel, tapering posteriorly to the tip of the slender tail, the ante- 
rior end abruptly n>unded. 

Dimensions of the lai^gest individual taken: Length 16 nmi., breadth 2 mm., height 3.5 mm. 

Pharyngeal tulie very short, i)haryngi>al bulb small, 1.5 mm. long by 1.5 mm. high, inclusive of 
crop, an<l 1 mm. broad, the sucking cmp spherical, prominent, cx>nnate. 

Labial disk convex, nearly circular, armed with a strong spinous armature, the '* prehensile col- 
lar" of Alder antl Hanco<!k, broadest below (0.150 mm.), narrowing laterally and incomplete alx)ve. 
The elements of the annature (pi. xx, fig. 90) are light yellow in color and arranged radially with 3-6 
plates in each row in the lower part. The fundamental 8hai)e of these elements is the same, a broad 
curve<l base with jiosterior bifid extremity, in front rounde<l, the up|)er surface arched and gradually' 
rising into a blunt hook direi'ted outward. The innermost teeth have strongly curved bases, the outer 
ones less so, the outermost teeth smalk'st. Toward the up|)er jiart of the ring the teeth become very 
small, are reiluced to the innermost row and have the hook directed sharply outward (pi. xx, fig. 91); 
the larger ones Ik*1ow are lt*.'*s obli<|ue. The distal end of the hook is minutely serrulate, the denticlet< 
thus forme<l being much smaller and more nun>erous than in A. criMatn (4-5, Bergh). The largest plates 
of X\\v labial armature measure aUnit 0.252 mm. in length, the tip of the hook 0.012-0.015 mm. wide. 

Riulula narrow, colorlc»ss, the t^vth in .S5 rows increasing in size markinily from front to back of 
nulula, the most j>osterior teeth lR»ing twice the size of the most anterior ones. 

Kha^'his narrow, bearing a single (juadrangular median plate, slightly broatler Ix^hind than in 
front (pi. xx, Hg. 92) and <H*x*asionally giving indications of bt»ing made up by the fusion of a pair of 
plates in the nu*<lian line. In the first H-10 rows of the radula those me<lian plates are absent, but 
are i-inistant in thr remaining |M»rtion. They are not pHnluceil artificially by the breaking off of the 
liasal |M»rtion of the first ph'une as iiKlicated by Bt»rgh l\»r A. vriMnta (1880, 1. c. ). Length of average 
me<lian j»late O.OIS mm., its width 0.012 mm. 

The pleural tin^th an* 2 in iiuml>er, the first one large, with an irregular transverse base and a 
concave, triangular vertical Inxly placed slightly oblique U> the median line of the radula. The inner 
margin is thickemti, U'ars 11-17 recurve<l sharp (U'utides, and terminates above in a strong hook 
(pi. XXI, fig. 93). The height <>f a fiist ploural tooth from the middle regi<mof the railula is 0.084 mm. 

Tho s^'i'tind pl«Miral t«*eth arc triangular, thicker Inflow, thin alnnc, terminating ina strong apical 

h<H.k. 



OPI8THOBRANCHIATE MOLLUSCA FROM MONTEREY BAY. 149 

Glans penis (retracted) with an amaatore of^extremely small hooks alonj; its canal for 0.6 mm., in 
abont 15 rows, the individual hooks 0.004 mm. high. 

Habitat: On hydroids and bryozoa in tide pools near Pacific Grove; rare. But eight individuals 
liave thus far been taken. Graceful and slow in movement, rather active in confinement^ frequently 
swimming at the surface. 

Type no. 181280, U. S. National Museum. 

OenuB 16. H0PKIK8IA MacFarland. 
Uopkintia MacFarland, op. cit., p. 53. 

Form of body elongate-oval, very much depressed; the noUeum thickly set with long papillae, 
simple or occtasionally forked; pallial margin not set off from the sides of the bo<ly but sloping 
gradually down into the foot without any distinct boundary, anteriorly continued into a broad velar 
expansion formed by the fusion of the labial tentacles in front; rhinophores nonretractile, perfoliate, 
branchiae several, separate, simply pinnate plumes, arranged in a horseshoe-shapeil are; the foot 
broad, its margin thin, undulating, in front deeply emarginate, behind forming a short, broaii, blunt 
tail. Head broad, its tentacles very broad and thin, auriculate at the outer posterior angles, in front 
united into a veil with undulating margin. 

Labial armature a ring of very short, thickened rofls. 

Radula very narrow, the rhachis naked; the first pleural tooth long, erect, ho<)ke<l, the outer one 
flattened, horizontal, denticulate. 

The genus Ifopkinslu is perhaps more closely related to Idalia than to any other of the Goniodo- 
ridinae. That it forms a valid genus distinct from the latter I have not the slightest doubt, having com- 
pared the Mediterranean representatives of Idalia with it in detail. As to external features a compari- 
aon of figures 24 and 25 of plate xiv with the excellent figures of Alder and Hancwk (Monog. Brit. 
Nudibr. Moll., Fam. I, pis. 26 and 27) or of Bergh (Ueber die Gattung Idalia, Arch. f. Naturgeseh. 
XLvii, 1, 1881, pi. VIII, figs. 1 and 2) shows most striking differences in the general ixxly form which 
serve to distinguish the genera at sight. Tlie l)ody is very low, not high; the dorsmn wide, not 
narrow; the sides of the Ixxly very gently inclined, not abruptly sloping; the pallial margin indis- 
tinguishable, not conspicuous; the tail short and rounde<l, not long and lanceolate; the dorsal |)apillfe 
and the undulating marginal veil of the head and mollified tentacles are all different. Details of the 
internal anatomy, notably the pharyngeal and repnxluctive apparatus, strengthen the conclusion. In 
an extended morphological study of this genus, which 1 have in preparation, I hope to take up the 
question of its relationships in detail. 

This new genus is dedicated to Mr. Timothy Hopkins, through whase generous appreciation the 
foundation of the Hopkins Seaside Laboratory was rendere<l possible. The type of the genus is the 
following species. 

20. Hopkinsia rosacea MacFarland. 

[PI. .XXXI, ligs. 24. 25; pi. XXI, figs. 97-103.] 
Uopkingia roMwea MacFarland, op. cit., p. 54. 

General body outline elongate-elliptical (pi. xxxi, fig. 24), somethnes elongate-oval or almost quad- 
rangular (pi. XXXI, fig. 25), the ends abruptly rounde<i. Body firm, fragile, the many spicules rendering 
it almost calcareous, much depressed, the dorsum but slightly arclieil above and sloj>ing gra<lually 
outward to the thin margin of the foot, there being no trace of a pallial margin nor ridge marking the 
boundary between back and sides. 

Foot (pi. XXXI, fig. 25) broad, abniptly rounded Ix'hind into a broad and short tail, in front deeply 
incised by a broad, triangular notch, the margins of which are slightly thickened, the remaining 
margin of foot and tail thin and undulating. 

Head broad, its tentac^les very broad, united in front, forming a veil-like expansion with un<lu- 
latin^ margin, the rounde<l posterior angles slightly auriculate and free from the anterior outer margin 
of the foot for but a short distance. The mouth a longitudinal slit. 

Dorsum thickly set everywhere with long, gently tajHring, soft papilhe (pi. xxxi, fig. 24), many 
reaching a length of one-half to two-thirds that of the whole animal. The tips of these papillji' are 
osually pointed and simple, but in nearly every individual branching forms may lx» found. The 
branching may be limited to a bifid apex, or the bran<'h may arise along the side. In many cases this 
branching is due to a fusion of two or more papilljf ( pi. xxi, fig. 97) . Papillfe most abundaijt on lateral 
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portioiiH of dorsum and in front of rhinophores, more sparsely scattered on the mid-dorsal region 
(pi. XXXI, % 24). 

Rlun<)phore8 perfoliate, cylindro-^'onic-al, nonretractile within sheaths, of which no trace is prw*ent. 
Thickest l>elow, the smooth, tapering shaft passing gently upward into the conical clavus (pi. xxi, 
fig. 98). In front the rhachis of tlie clavus is smooth, l)ehind and laterally are borne about 20 
slightly ol)lique plates, the pairs meeting Ijehind at a very obtuse angle. The upper plates extend 
farther around the clavus than the lower ones, the extent on the sides and in front decreasing regu- 
larly from alcove downward, tlie lowest being but slight posterior ridges. Clavus nearly three-fourth? 
the total length of the rhinophore, the whole organ not being as long as the surrounding dorsal papilla*. 

Branchial plumes 7-14, entirely separate at the bases, arranged in a wide semicircle or arc 
approaching horseshoe form, the ends directe<l obli(iuely backward (pi. xxxi, fig. 24). The plumee 
are nearly erect, simply pinnate and free from spicules. 

Anal oi)ening small, inconspicuous, situated at the center of the arc of braochise. Renal opening 
very minute, rounde<l, situated at the right and slightly in front of the anal opening and about 1 mm. 
distant from it. 

Reprcxluctive openings inconspicuous, on right side far forward, on a line with the bases of the 
rhinophores, immediately lx»low the outermost row of papilla\ 

Color everywhere a l)eautiful deep rose pink (pi. xxxi, fig. 24). 

Length of large individual 2^ mm., width 16 mm., and height of l)ody alone 5 mm. Len^^h of 
longt*st «lorsal papilla^ 18 mm. 

In alcnin)lic material the i^seudo-peritoneum Ls white, in living specimens slightly pinkish. The 
bUxnl gland is single, large, broad, and thin, in general outline qua<^lrangular. It fits closely in behind 
the c«*ntnil nervous system, exUmding down in lobules ])etween the underlying organs. Length 
8 mm., width 2 mm. 

The pharyngeal bulb is short and thick, l)eing al)out 2.4 mm. in length by 2 mm. in width and 
the same in height, or, including the sucking crop, 8 mm. in height. At the lower posterior bortier 
the radula siic projects as a slightly curve<l, cylindric*al process with nmnded extremity for a di.<«tance 
of alM)ut !."> nmi. On the dorsid surface of the i)haryngeal bulb is ])orne a strong ellii)soidal sucking 
crop, 2 mm. long, 1.5 mm. wide and 1.5 to 2 mm. high, attiiched at its extreme anterior end by a very 
short narrow jx'tiole. It-^ walls arv very thick and muscular and are lined with a strong cuticula. 

Tin* labial disc has a thick cuticula l)earing a nng of short thickene<l nxllets in very cl<»se arraiigt?- 
ment ( i»l. \\i, fig. W). TiH» ro<nets are circular to elliptical in outline, narrowest at the outer and 
inner margins and incn^a.'^ing in width toward the middle of the l>and. Width of the labial armature 
0.4 mm., diameter of widest hmIs 0.01 mm. 

Kaduhi narrow, the tet»th in 16 rows. Rhachis extremely narrow, nakinl. Pleural tooth (pi. xxi, 
figs. 1(^\ ini) large, erect, l<mg, fiattene<l, its Ixase triangular, bmad, thickened al)ove, in length one- 
third to nm«-half that of the whole tooth, the shaft fiattene<l, blade-like, in cross section the shaj^e of 
a salH-r Made, its jHisterior l>order straight, U'veltMi, sharp, the anterior bonier thickened, cur\'eii and 
rounded: at the distal eiul is l)orne a small j)osteriorly curvetl blunt hook, in the older teeth of the 
anterior end of the radula this hook is often hn3ken off {(1^;^. 100) and the wln)le t<K>th is more slender 
than thos<» fnmi the posterior iM>rtion (figs. 100, a, 101). Total length of average pleural t(H>th 
0.<».*» imn., length of blade 0.:iS9 mm., length of h«H)k 0.036 mm. The single uncinal tooth (pi. xxi, figs. 
UH>, <•, 102) is much smaller, thin, <lei>n*sstNl, nearly horizontal, triangular in form, the anterior 
lowtT t'<lge emarginate, the |M>st«*rior one more or less jMiinted and often divided into a series of 
irnvnlar dentirles (tig. 102). This tooth is (juite variable in form and is easily overlooke<l. Length 
O.OM) to 0.0*H5 mm., gn-atest width 0.076 mm. 

K>«»phagns narrow, alxmt 0.5 mm. in diameter by 5 mm. in length, i>assing obliquely downward 
and Imrkwanl in the me<iian line to the anterior lower eml of the vis<vral mass, where it dilates into 
the .'^tomarh, whirh is almo>t entin»ly inclostMl by the liver, into which it wnds numerous large diver- 
ticula. The i>ylori<- eiid narrows into the intestine at the anterior upi)er end of the vi.»<ceral mass, 
which drwriU'S an abrui>t loop forwanl to the right in contact with the sui>i'rior surface of the anterior 
genital ma.-s, and then cours«»s dinntly backward to the anus as a thin-walltHl tul>i», 1 mm. in diameter 
at its antt'rior eiui and rapidly taiH*ring to a diameter of 0.5 mm. for Uie gn^ater jwrt of its total length 
of alN»ut 10 mm. 

The liver is alnjut 7 mm. long by 3 mm. wide by 25 mm. high, depresse<i, its upper face convex, 
the lower flatteneil, the i>osteri<»rend slightly conical, roundeil, the upjier anterior margin occupied by 



OPI8THOBRANOHIATE MOLLUSCA FROM MONTEREY BAY. 151 

the loop of the stomach. Its whole anterior and nearly all of the latenil facets are doeely invested hy 
the pink hermaphroditic gland with its thick pinkish lobules. 

The narrow hermaphroditic duct passes obliquely downwanl fmui the upjH»r anterior bonier of the 
ovotestis for a distam*e of about 2.5 mm., with a diameter of 0.4 mm., dilating into the large sausage- 
8ha|)ed ampulla. Thesilver>' gray hermaphr<^>ditic ampulla (pi. xxi, fig. 103, nrnp.) lios uj>on the upi>er 
and central portion of the anterior genital mass, extending forward to its anterior end, is 3 mm. in 
length, and has a maximum diameter of 1 mm. At the anterior margin it divides into the si)ermatic 
duct and the oviduct, the first of which jwisses immediately into the enormous white j)rostate gland (pi. 
XXI, fig. 103, pr. gl.) overlying the whole inner face of the anterior genital mass and forming fully one- 
half of its bulk. The prostate gland desc^riU'S a loop Ijackward and then doubles forward in a broad 
flattene<l dilation of 4 mm. in length ])y 2.5 mm. in width, its distal anterior end giving origin to the 
narrow vas deferens (fig. 103, /•. </. ), wlrch, after a short irregularly coile<l jMjrtion, passes directly out- 
ward and forward into the i>enis. The retracted penis (tig. 103, p.) is about 2 nun. long, its distal 
end (the glands) bluntly conical, 0.3 mm. in length, and bearing an armature of minute hooks in the 
last 0.24 mm. of its canal. The oviduct passes directly into the anterior margin of the nidamental gland, 
and close to its ix)int of entrance apj)ears the uterine duct (fig. 103, ii. d.), al)out 0.2 mm. in diameter, 
coursing backward for 2.5 mm. into the spermatothei'a, receiving the slender duct of the sjKjrmatocyst 
just before entering it. The ai>ermatocyst (fig. 103, .*7>. c.) is small, elongate-oval, I nun. long by 0.5 
mm. broad, and lies upon the mid-dorstil surface of the genital ma.**s at the anterii >r lK>rder of the sperma- 
totheca. Its duct is yery slender, being but slightly longer than the cyst itself. The spermatotheca 
(fig. lOStSP'th.) is voluminous, flattened, spherical in form an<l about 2.3 mm. in diameter, and occu- 
pies the upper posterior face of the anterior genital miu*s. At its anterior face it receives the utc»rine 
duct an<l gives off the vaginal duct very close to its entrance. The latter is a narrow, neariy straight 
tube about 3 nun. long by 0.2 mm. in diameter, which courses obliquely outward and forward to the 
short vagina (tig. 103, m(/.), which is nothing more than its dilateil outer extremity. 

This beautiful species has been ol)served at all times of the year, in about i^qual numl^ers, under 
shelving stones l)etween tide marks all along the coast from MonteR\v to Point Lobos. It has also 
l)tH.»n taken by Prof. T. D. A. Cockerell at San Pedro. The ea^it* are laid in the usual spiral form, the 
band being narrow and of the same color as the animal. The l)rief summary of its mnrphological 
characteristics here given is amply sufficient to show its nonconformity to any of the genera of ( lnnii»- 
doridime as yet descril)ed. A more complete study of the genus is in [jreparation. 

Tyi)eno'. 181275, U. S. National Museum. 

Family E. COKAMBIIU:. 

Corambida; Bergh, Syst. d. Nu<li))r. Moll., p. K-"). isy-J. 

Body doridiform, oval, depressed. Xotieum somewhat convex; jM'rinotaMun wide, flattened. 
rounde<l in front, deeply incised in the nuMlian line behin«l, everywhere projt'cting l)eyontl the UmA. 
Rhinophores retractile into sheaths, the po>terior side (.1 which is longitu<linally cleft; the clavus 
cylindrical, simple, lH*aring a wing on each sicK — .--omewhat rolled l)a<-kward. IJranohia' of few, sej)- 
arate, simply pinnate leaves on the under side ot the posterior mantle margiii on each si«le. Anu> 
postertMnedian between perinotauni an<l foot, the n'uai pore alM)ve and at its rijht. Ilea<l concealed 
by mantle, small, j)roduced laterally into trian«,nilar tentacles. Sides of th*- ImmIv very low; on the 
right anterior side the genital j)apilla with three openinus. Koot narrower than the hack, rather 
wide, emarginate in front, roun«led behind. 

Pharj'ngeal bulb with two prominent ridizes l)elow in the buccal cavity. Kiidula rather narrow; 
the rhachis naked; jjleune with a lar^'er denticulate tooth and a lew {[) external hooked teeth. 
Buccal crop connate to the pharyngeal I ml)). 
Glans penis unarmed. (.*) 

Family F. I)()RI1)0X1I>.€. 

Doridoxidse BerRh, The Danish JiikoIi Expedition, ii. n... 3. V.HX). j.. l'>. 

Form of body as in Doridida*, but without dorsal branchi;e and with laterally placcnl anus. 
Rhinophores as in Doridida*. 

Pharyngeal bulb strong, mandibU»s very strong. Radula with a lar^'e median tooth, pleura.' 
multi-dentate. 



PLATE XVIII. 

ArchidorU monterfyentU (Cooper) Beii^h. 

Fi«. 1.— Outer pleurae of fourteenth row. x 120. (Camera lucida.) 

Fio. 2.— Inner pleurse of eighth row. x 120. (Cam.) 

Fig. 3.— Inner face of twelfth pleural tooth of fourth row. x 120. (Cam.) 

Ftg. 4.— r. (i., yaglnal duct; »p. th., spermatotheca; «p. c, spermatocyst; u. d., uterine duct, x 10. (Cai;i.) 

FHf. 5.— Ventral view of anterior end of animal, life size. 

Aniwdorit nobUia (MacFarland). 

Fig. ft.— Ventral view of anterior end <»f animal, life sixe. 

Fig. 7.— Outer pleuni-. x 83. (Cam.) 

Fni. 8.— IMeurse from middle of row. x W. (Cam.) 

Fig. 9.— Inner pleura of eleventh n)w. x 83. (Cam.) 

Fig. 10.— Outer face <»f innermost pleural tooth of neventh row. x 83. (Cam.) 

Fig. 11.— Inner face of large pleural tooth from middle of row. x52. (Cam.) 

Discodoria heathi MacFarland. 

Fig. 12.— Ventral view of anterior end of animal, x 4. 

Fig. 13.— inner pleuneof thirteenth and fourteenth rowg. x 14ft. (Cam.) 

Fig. 14.— Inner face of typical pleural tooth, x 83. (Cam.) 

Fi<i. l.V— Labial armature flattened out. x 30. (Cam.) 

Fig. ift.— r. (if/., \tks deferens; pr., prostate gland; fp. d., npermatic duct; ov., oviduct; h. a., hermaphroditic ampulla: h. ci., 

hermaphroditic duct. 
Fig. I'.—i'og. d.. vaginal duct; *p. th„ spermatotheca; j«p. c, »permatocynt; u. d., uterine <lucl. 

Jiotitanga pulchm MacFarland. 

Fig. 18.— Inner pleura? ckf 3 rows slightly displaced, a, innermost pleural tooth, x 400. ((*am. ) 

Fig. 19.— I)4olate<l pleural teeth seen at various angk'S. x 400. (Cam.) 

Fig. ao.— Outer pleural teeth, a, thirtieth lcK>th: b, front view of an outer tooth; c, d,/. diMal ends, and f, side view of 

outermost teeth in row. < 400. (Cam.) 
Fit.. 21.— Labial armature from above, a. anterior margin, x 400. (Cam.) 

"* JHauiula mndiegeruti* (Cooper). 

Fig. 22.— Five innermost pleura*, x 83. (Cam.) 

Fui. 23.— Six outermoftt pleura*, y 83. (Cam.) 

Fig. 24.— Front view of pleural tooth fri>m middle of row. x 120. (Cam.) 

AlfiUn tanffuinta (Coojier). 

Fig. 25.— Bases of nineteenth to thirty-se<*ond pleural teeth, x 120. (Cam.) 

Fig. 2«.— <i, distal end of thlrtx.'cnth pleural tooth; 6, basal ends of four pleural teeth, x Hft. (Cam.) 

tyuilina margintUc MacFarland. 

Fk.. 27.— Hoolcs of labial armature, x 400. iCam.) 

Fh.. 2>*.— <i, rhachidian t^joth: 6, first pleural teeth of nineteenth row. x 400. (Cam.) 

Fig. 29— Twelfth pleural tooth, x 400. (Cam.) 

FHi. 80.— Outermoi't pleura-, x 400. (Cam.) 

Fig. 31.— Outermost pleune. fifty-third row. x 400. (Cam.) 
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PLATE XIX. 

Cadlhui pavoiimculata MacFarland. 
Pjo. 32.— Ventral view of animal, x '1. 

Fio. 33.— ElementM of labial armature isolated, r 400. (Cam.) 

Fig. 34.— Rhachidian, a. and flr^t pleural teeth of thirteenth to fifteenth rows*, x 400. (Cam.) 
Fio. 35.— Rhachidian teeth of neventh and eighth rows*, x 400. (Cam.) 
Fio. 36.— Inner face fourteenth to seventeenth pleura. ^ 400. (Cam.) 
Fig. 37.— Outer face of a, nineteenth, and b, outermont (twenty-third) pleune. x 400. (Cam.) 

Doriopsi)^ falva MacFarland. 

Figs. 38. 38a.-/i. d., hermaphrodite duct; h.amp., liermaphroditic ampulla; 8p. d., spermatic duct opening into the owr- 
lying p.oHtate gland, which Ls indicated by the dotted line; ki^. cspermatocy^t; fp. th., spermatotheca; «. d., uterine 
duct. 

Fig. 39.— HookH near ba.«e of glann. x 120. (Cam. ) 

Fig. 40.— Hookw at margin of opening of glans. x 120. (Cam.) 

-fiV/irf* albtfpunctat im MacFarland. 

Fig. 41.— rpper mandible, a. anterior margin, x 36. (Cam.) 

Fig. 42.— InnermoMt pleural teeth of sixth row. x utj. (Cam.) 

Fig. 43.— Four outer pleune of fourteenth row. a, outermost, x 146. (Cam.) 

Fig. 44.— Fifth and .•<ixth pleune of »ixth row. ^ 146. (Cam.) 

LaiUi Cftckrrdli MacFarland. 

Fig. 45.— Ventral view of anterior eiul of animal, showing head, tentacles, sub-pallial ridge (a) and marginal papilla. > 2. 
Fig. 46.— Inner iwrtion of sixtieth and wixty-tlrst n>w« of radula. a, first pleural tooth; 6, second pleural tooth; c,iJt, third 

and fourth lateral tei'th. ■ 260. (Cam.) 
Fig. 47.— First and second pleural teeth, v 40U. (Cam.) 
Pl4i. 4s.— Three rhachidian plates (spurious teeth), x 400. (Cam.) 
Fig. 49.— ^-ri. thinl to twelfth lateral (uncinah teeth, x 400. (Cam.) 
Fig. 50.— HtH)k«< of glans i)enis armature. -260. (Cam.) 

Tn't/pfm curpentcri (.^teams). 

Fig. 51.— Thirteenth n>w of radula. x 36. (Cam. ) 

Fig. 52.— Cncinal teeth, the seventh to fourteenth nncinl, inclu.^ive. !>eing omitted, x 83. (Cam.) 

Pi,}. .«»:»— (>tiierm(»st < twelfth and thirteenth) pleune in front and side view, x 52. (Cam.) 

Fig, 54 —Rhachidian platt^ of eighteenth row. v 52. (Cam.) 

Kiu. 5-->.— Labial disc. * 9. (Cam.) 

Tn'ophn tmicuhita MacFarland. 

Fni. 5.XI.— First to fourth pleur.r of tentli row of radula. v M. (Cam.) 

FUJ. 56.— Cntinl of tenth n>w of radula. - 63. (Cam. ) 

FiG. 57.— Rhrt<hldian plal«'^. a. of left me<lian series; h, of lateral scries, x 83. ((^am.) 

Fig. 5H.— Fourth pleural liM»th. inner face, x KJ. (Cam.) 

Fig. 59— labial disk. • h. 

Triopfm <;r<i«(/i* MacFarland. 

Fig. 60.— Rhachidian plates of lentli traii'^versi' row of radula. a. ])lale of left median series; b, of lateral series, x 60. 

(Cam. ) 
Fic». 61— Ix'ft me^lian rhachidian plate of fourteenth row. •, 60. (<'am.) 
Fig. 62.— riural t*-eth. a, Hr>t: h. eighth. - 60. (Cam.) 
Fig. 63.— Ciuinl i»f U'lith row. • 60. (Cam. ) 
Fig. 64.— Isolated )uM)ks ui glati** }H*nis armature. ^ 260. (Cam.) 
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PLATE XX. 

Polycera atra MftcFarland. 

Fio. 65.— Ventral view of anterior end of animal. 

Fio. 66.— Outer face of mandibleti. x 36. (Cam.) 

Fi(t. 67.— Inner face of mandibleM from behind, x 36. (Cam.) 

Fio. 68.— Longitudinal median section through front of mandibles along line a-b of figure 66. x 60. (Cam.) 

Flo. 69.— Fourth row of radula. x 83. (Cam.) 

Fio. 70.— rncinal plates, the outermost rudimentary, x 83. (Cam.) 

Fio. 7L— Armature of glans penin. x 400. (Cam.) 

Fio. 72,- Front view of cutting edges of mandibles, x d^. (Cam.) 

AearUhodori* hudtoni MacFarland. 

Flo. 7:^.— Ventral view of anterior end of animal, x 2. 
Fio. 74.— Side view of labial armature, x 36. (Cam.) 

Fici. 7?).— Side view of blade-like proceases at ventral portion of labial armature, x 120. (Cam.) 
Fio. 7ii.— Dorsal view <»f blade-like processes of labial armature, x 146. (Cam.) 
Flii. 77.— Inner face first pleural teeth of second and third rows, x 83. (Cam.) 

Fio. 7x.— Outer pleune shown in their relative position to the tip of the first pleural tooth, x 212. (Cam.) 
Fio. 79.— Isolati'd h(Kiks of labial armature, x 268. (Cam.) 

Fio. ho.— r. d., vaginal duct; gl., its glandular portion; a., its proximal loop; sp. th., spermatotheca; «p. c. spermatocyst: 
M. d., uterine duct. 

Acanthodoris brunnea MacFarland. 

Fio. 81.— Labial armature obliquely from in front, with ventral blade-like process, x 52. (Cam.) 

Fio. 82.— Dorsal view of blade-like process, x 120. (Cam.) 

Fio. 83.— Elements of labial armature, a, in side view; 6. pointed hook; c, blunt hook. 

Fio. 81.— First plearal teeth pf ninth and tenth rows, x 83. (Cam.) 

Fio. av— Second pleural tooth, x 212. (Cam.) 

Fio. 86.— Third pleural tooth, x 212. (Cam.) 

Fio. 87.— Outer pleural teeth, a, third; 6, ninth. < 212. (Cam.) 

Fio. 88.— Reproductive organs from above, mf/., vagina; p., penis: r. d^.. vas deferens; h. amp., hermaphroditic ampulla; 

up. th., spermatotheca; fp. c, sperinatocyst; u. d., uterine duct, x 10. (Cam.) 
Fio. 88f I.— Relations of vaginal duct {mg.), uterine duct (u. d.), spermatocyst (up. c), and spermatotheca (»p. th.) from 

l)elow. X 10. (Cam.) 

Anrula pncifira MacFarland. 

Fio. 89.— Ventral view of head of animal. 
Fio. 90.— Elements of labial armature, x 212. (Cam.) 
Fio. 91.— rpper end of labial armature, x 212. (Cam.) 
Fio. 92.— Median plates of radula. 
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Plate XX. 




NOTE. 



All of the fijrures of plates xxu to xxxi, with the exception of figures 4, 19, and 22, were paiute<l 
from life by Mrs. Anna B. Na*»h, formerly artist of the Hopkins Seaside Ijilwinitory. Figure 4 wa8 
painte<i fr(»ni life by Mrs. Olive H. MaeFarland. Figures 19 and 22 were redrawn from incomplete 
col^r sketches. 
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PLATE XXH 




t. AISIISODORIS NOBtLFS MAcFARtANO 
Lftierml Tiew, .875 D»tiuml sixe 




2. ANISODORIS NOBILIS MACFARLAND 
DonuJ tiew, .875 matur&l ilx« 




3< DORIOPSfS FOLVA MACf*RLAND 
Itenal riew, twice antanU itse 



A. HO«l| A 0Q>, irTM. 
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PLATE XXIII 



% 







■-W 



4* ARCHIDORIS MOHTEREYENSIS (COOPER) 
Lfttenl Tiew, iwloe natural iix« 




.§ « 




« 6. DIAULULA SANDfEGENSIS (COOPilR) 

I>onal riew, Lfi limw OHtunU iij»e 





6, DISCODORIS HEATH* MACFarland 
DomU Ti«w, 10 ilmet natural lixe 



A. MOttI A eO,» ifTM 
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PUTE xxrv 



:m^%^ 



7. ALDtSA SANGUINEA <COOPER) 
DqtsaI riew, 7 time* ii»tur»l dJM 




POSTANGA PULCHRA MAC FAR LAND 



A, NOtM A C6,, kfTH. 
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PLATE XXV 



y ^ 



k 




9, CADLINA FLAVOMACULATA MACFARLAND 
Dotwt view, 10 timet PAtunl tAm 




^ > •* 



t 



10 AND 11. CADLINA MARGINATA MACFARLAND 

Ventral view, 2.M liium nuturel tdse 

Df'tail of domuDi greiitJy ettliirgvd 



( 






12. CAOLINA MARGINATA MACFARLAND 
DohmU view, 2.9 timm n&luraJ aim 



A. MOEIV A CO., UfM. 
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PLATE XXVK 







% » 




•3 



-"^k^ 



16. LAIU COCKEREt-U MACFARLANO 
Dona] riev, about 6,5 timea DmUiunU b1je« 



\ 



^^^ 




16. TRIOPHA CARP£NTERI STEARNS 
D<MBihl riew^ AtNyui 1,5 Ui&«a luitunil ilc« 




t?. TRfOPHA CaRPENTERI STE*RN5 
Lat«nil Ti«w, aboui L6 Um«a oalun) »Im 



BUi-L. u. :>, 



PLATE XXVIII 




Id. TRIOPMA MACULATA MACFARLAND 
Dorso-lAleral rieyr, about 1.6 Umca nmtundl itlx« 




19, TRIOPHA GRANOIS MACFARLANO 
tyanml ritw, sllgbdy I^rgvr than lilb 



«. MOAN • OOm ifTN. 



BULL. U. S. B. F. 1905 



PLATE XXIX 




k^^ 



20 AND 21. ACANTHODORIS BRUMNEA MACFARLAWO 

Bona] ricwf 6 U(ni» cmUirml tlxe 

I>«t»ll of dofwl papltUe, gre^Ux enUiied 




22i POLYCERA ATRA MACFARLAMO 



BUtU U, S. 8. r. T906 



PLATE XXX 
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PLATE XXXI 




24, hcpkims;a rosacea MACFARlaNO 
iHirsftl Ttrw, 5 times DiUinl iLie 




e 



!>'#- 



>s^^- 



r^ 



25. HQPKfNSlA ROSACEA MACFARLAND 
Ventral vieir« $ tltt}«> iiAiurtt tiu 



«. fiotM 4 00., irrit. 



D1117 McFarland^ F,M. 84229 
[illMl Oplsthobranchlate mol* 
1906 lusca foom Monterey Bay 
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